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Laboratory Studies on Food Ecology of Aphidophagous
Lady beetles (Coleoptera: Coccinellidae)
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i1 2 2 O RIMER & ORI, Had 5\ WREE LW RBOERAKEEXILEWTE, "87b0Lab
NHLOOBG, ELTEEDTHbNRDZ EBE V. CREBFAEE-MHAERR L FF—FLZBROVWT R
BWTH, ERERBEROWEWC, HAERNTHGIEBCEETZEWIERIZDBOLEBLLN
5. LosLinnsd, G (1963) ofsficbabhb sy, 1EKOMER (FnF4EH) »—Holcks
TR (EeRBE) OMERe, MAZNERE (FelEFE) 2T 5880, gaA—MaEERe%
FHEHBR L CTRERD. b &) RIERH, FEASFELLRT L ) MAESHEENDET B
HOHFRKE S, ¥, D DHBORKE L ThestT 2 HEZEOWIED LirieeMboied 5 &8, gad—
NAEEREILLHADC &, EHED TR SO LAbNR3bOOME, OB R ) bEEREO—DOTH BT
EERET LI CEbNRS.

TRbRE, CERENETERABONATBCHT DB EEOB LB L LS bOLELBN, Hi
HOB LR IBAENTAZCHIAIN S ETOBRL, MAIN LROBE THARCHEELRIETIEEI N
. Lbl, COITODBBICRT AHAEEOERCEDORER, Kool BEI . Likiis
T, TRbhB, T X BWAEOMEE T ZHE, HEEOH, BAINOH TOMETS B 2% K5
BRGTEREL, HEINIEFTOHRCBFT 0L, MAEINTHOBED LR ECHT TRETREFTHS
5.

HAEIND FTCOBBICRT 2HAFEOHBCOWTE, Iviev (1959), Horrine (1959 a,b) #kU»,
BT D% OMEEL L » T OHRNS 5 WRERNRFIESI T bR Tnd. thel, MB3Inzgod
Bk 5HABOEBC oW T, MEOWKE, KBOHEYUELT L RiEniEr e vl 56) ¢
L, KESOMANEBRN T, OBMEEoI, MEKIIHEOFEC X BEREYRL bR, e
e b O AR ES B L\ ) BIRRT ORI B, BED L CAAMMEIN TnB L IRB L.

WA POLOERFRECTT S HEOFEO RN E v L & b, KBRBCEHS bR 30 & PRERK & &
ik Uke, ERBEDBARWHEERO—o L LTRBEREMNE S, cOBROEALRS - LicREEL
Zod ik, L Lo & CHET_ER, Ehe e oBRMEEERNLBERTS v, itdrngadt
R, oL THAEREREEONEY -HFNCHET 50 TR, AR, "Abhd, T ok biEAed
OEEERALYZF 2 2 EERENT ETH 5. MIRBHCT 2HREOREEAZBEL, tOMELRNS &
3o & EREECR T RRO B BT AR AL, EUWPRE DWW ORBEEb D bk
5.

SlLEgAND, EERBAELOREERTS S 777 LvHE T ORKBE UTHELTMRMEFY by Ay
WA MR, 7Y by AVOBEBECRIETT 75 AV ORRBOBEIC S BHENKRS B EEY 183 5 —
EOERUIIEAERB L. ChbOBRERILTIERS.
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R, SEENAEEEGARER L (B RRREIIRS) BT EEEORE Kb » THER RIS 1,
UL TR o k. FHPAREBNMEHEE L (RRBRENETERw) RARXOFERLYEREIEYETI 2. 8
KB Z BB (BN KRR A R RIS GRS T U SEAMBENT S o k. WEEERE (BKE
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B (BERE - BMLEE~TEE) O 2B TR » o RMARERERRESL (PR HEE up) 7t
BN bR R BIR AR BE I+ (RIS ABYERE) 2 - OB ETE TEYINIRIC BT BRI, OTFRAE
HeE LU TEAREEN L MIEBE B - /2. V. Lanpa 47 & 5 I. Hopek {§+4-(Institute of Entomology,
Czechoslovak Academy of Science) 1ZEEZy/ ¥ R 7 A (19654E 9 F, Praha) wR\WwT, RIFEE 23D
PHET LENOBAYE LN, ¥k, M. J. Way % (Impervial College of Science and Technology,
University of London) ¥ Prey Specificity OA¥IFENBRBHEL, ERErERYF L.

HEE BEHID BEFIA, BEMNE, /NI EHERCHEREE (BIARBEEGARRSENESE) &L T
¥, BoRBcl I, MOMEREREN GBRE BETIA, BE GBI BT84, B
BFIA, REOMEABLRES AR, ER F—sEH RXOLYEFLDRIEEL ThiekinTe.

CRLOHROMATA L BEH L, B HLEL LS 5.

B, REXREBAEFEZNRXLERCH LZb0THS.

H2E FTILVEAUT Y IV LAVOBRBCRETETY 77 ALY
OO B

775 AVERRHOTTRE LD THWES R b0/ Vv—7 T, W3 EEMcHR EHRE L L Wb T
% (ADAMS - vaN EMDEN, 1972). 2 LT, BLE{LOBBTE O L I X EBIOHBHEELREI T
kiebOO L THS. BERBRTF 75 4R Aphididae KB+ 5 dOKFTH 3700 BHE < Itk (EasTop:
vAN EMDEN, 1972). thbO7 75 AVRHEALRKRON LML, BEHEYORA L OfBcHFEL, KHEN
B I R B W ETER B AT WS ([, 1967 ; /M, 1972). ZEHOBLRWTE, FI I LV
&7V by Ay (UToxhcr, BHOBSYRE, 7Y I v AV ERRT ) ORE, HovEE HEs
BEEER O ERHEEIN T B4 (DIXsoN, 1958, 1959 ; Kappou, 1960 ; KLINGAUF, 1967), REHD
Buirsy by sV o, BAcilEnin.

fhh, 7 by AVRGERESOCRBAO I OORERET, £F, RE, ROFCHEEQAVF —HL
LTABDF 77 LV EMBELENL AR T5. HAOKRT VI VAVRBEDEOT /7 Av ik BRT BT L
BBEEVRVWEDITED (ZORLDTRELERLCRELWTHRT ). PRz, L TRERHS
JUBEFERAL CUERCEE I Y, 8 50 RIFE4 BT ERT 5. PREMEREK X » TET S
BRMEL, LEBLTHERLL R BHOEITHET 77 AV E BERUMET 5. MRHOENLT 75 AV D
To=—0F L TARbR ST &% v (HoDEK, 1973), tDBA, 2 u0=—%lRT57 75 4vOMEY
BICEIRT 2L REWE I THS.

FISLVELUVRT Y P AYNER LR b On, BIUEEO 7 Y 7 AV TH - THYHRES 5
WEREBACRBEO7 75 AVEEE L TR LART 2EES 2 e, D EBBRET s Liehk
5. —F, PI5LYTE, BEEOY TS LAVREEBREOT Y MY AVORR, MiarZT 5567 18T 5
LB, AKETRID LeBs, 777 LV0HOLHRWNRT VY I AVOERHAKED X ) i did
THERRLMCL, ¥, 77T 4V BEREEO AREBRSCRT 57 Y 1 7 AV ONE, REKOWTHE
TOBREEMALS.



BI1E TV IvLsvOohhBesl 587 75 AVOREEET Y PV LAVOBEELOBRK
(1) $HRPEBTBREET 75 AV OEEBAEDBAIONT

B1H # B

FYLY AVOEVBCRETHT 75 AVOBEOHEL, 7Y I VAV R LS T T Ay OHANSEN
R b AEALREMOBAECRERITEES S5 . ¥, AULGRARBT 2HAKBW T, B
B LEBIC W YR OABMNEED 7 77 AV 2 BAET A B4 L, HANRLHHCRELR B TR
BT ERTFRENRS. A TRUOBMCEG BE7 77 4V OBHEOKED H b, HROLHEERNICEED
TP 77 LY DMERTRLRIEARDT Y IV AVOREHE LT 75 LV OHEL OBRICDONWTERSD.

B2HE BIRMEBLURLCHRE

1. # R B =&
196342 5 A, HJIEAMAIMSAEFED £ v~ Brassica oleracea L. var. capitata L. QBB TREL

737 b Harmonia axyridis PALLAS & F k7 v v Coccinella septempunctata bruckii MULSANT
(UTHHOEEYRE, WELLRERT Y, 77 &V EERT %) OBRRYEREImOEEN Y v~ ViK1
FRNALT, ¥ v_VYBEDS A2V F TS5 Ay Brevicoryne brassicae L. %5 x7sh b, 25°COEE, B
B, BIRIEETON L80% D&M T CHE LIIL AR, c Oy v L iz #R L. v v — VORK
HECET Y Iy AVOIIRE, Bt L 2.2X 9ecmDH T 2 F 2 — T IS, BIP & F—S4 T L
THECTEE L. BALBROSRITREY 75 AV ORENRL % 6 EREIC S v—Tbid L, ¥ b i24kR]
BrnbrERAETRBCHELIL, EDONCBEDOT7 75 4V 2B L L (52 5RERBLHBRL. ©O
B, 7V g hoBRETCMER L 2EBR, IMANE LD LR URBOAZ 2F 12— 7T, 10HOE Y
K= WEBRIRR) ZF VYT AWEEF o« —TOROPIL T LAY FTCEDTEE L. 7Y P VHROEE L
L6 BEO7 75 LV EOETHEYIE1ROER Y T, TORRKY > TR, ERBCHERTHERLLT

Table 1. Aphids and their host plants used

Aphids Host plants

Oriental pea aphid (Mameaburamushi) False acacia (Niseakashiya)

Aphis medicaginis KOCH Robinia pseudoacacia L.
Japanese elder aphid (Niwatokofukure- Elder (Niwatoko)

aburamushi) Sambucus sieboldiana BLUME

Aulacorthum magnoliae Essic et KUWANA
Cabbage aphid (Daikonaburamushi) Cabbage (Kyabetsu)

Brevicoryne brassicae L. Brasstca oleracea L. var. capitata L.
Mealy plum aphid (Momokofukiaburamushi) Peach (Momo)

Hyalopterus arundinis FABRICIUS Prunus persica BETCH. var. vulgaris MAXIM.
Rose aphid (Barahigenagaaburamushi) Wild rose (Noibara)

Macrosiphum rosae ibarae MATSUMURA Rosa multiflora THUNB.
Apple grain aphid (Kibikubireaburamushi) Wheat (Komugi)

Rropaliosiphum prunifoliae FiTcH Triticum sativum Lam. var, vulgare HACK.




WEEEE L. 777 AVEEIHEMCHEE L E TORETRE L, BECEL - UNEETEDELD &b
1L, MELAOEERNBAL CHBERTALOMEE &b By 2 bTF Y by hoBERBEAERC
BLARZ. BAREEARCE, JRCAB L, FT7ILVOHEE 5T TRV HERFEMEY LI, SHE
MIRBLERK XL B7 T AVORTEDOH IO, RBHTF 75 AV TOERE LT, HBIHEMR
R bOERE, FEGEMR AR D EROREBEELHAL .

2. FY LMY AVHHORBERERE

BARBEARCNA LeF 3, FHhviider, Haps, E0 b h 2BEOF 7 77 4V & 1H1
El, TS 2, BERRGHORESCL D ETRE > U5, BREEIIEC I bRhoekd, B
BYERCRETBHL LR TERWS, BEOKRIIFCHYEBOAVELERDZL &0 b, BHIERN © ORE
BEARRZL Tk EEGRHENT S 5. LBERGEBCEWE LT 75 Ay 2 BEABRAALRER &)
BRE, MERENR R BOF 7T AVEEATH L DRV RS L. o, $hal, §iil, 45, PLRDOME
12, 25°COER, R, BMRNETR W LS0HORMET T ok BL, ERHMDEED, T B 5
OEFELFBOPERRAT CEBL, ATV I VOEES S VWRECL, HATH ST 2EEOHN, R
I L T 5 RSO T b Fwill, PILORREFT 2. FeRELET Lo @EOEE I #: Pk
LOMARBETEEWUHAE L. BESTHRIOELZEEL, FARCAOREILUEL L. cOE4, Ko
KE S OWERLAIPCEROEKBEEARPY, A% 27— A0 A-gERERL e/ ¥ .7 ~THAET
BHER LY, Tl HoHERREHEEROHABRCD L5 iiko k.

$IE B £ #H B
1. REPCHTHETR
FIOREW B BHECRRELRTEE2HOEBH T, FH2RRLEZTETRD Y bAKE MO R

Table 2. Preimaginal mortality of H. axyridis reared with different aphid species

Number of ) Stage of development Total stages
Aphids used ;:::::;ellid Larval stage ls:’tr:gpeupal g;pgael of
as food reared  First Second Third Fourth 1002l development
instar instar instar instar period
R. prunifoliae 37 2.7 2.7 2.7 0 8.1 0 0 8.1
M. rosae ibarae 37 5.4 0 2.7 0 8.1 0 0 8.1
H. arundinis 35 8.6 0 2.9 8.6 20.1 0 0 20.1
B. brassicae 36 16.7 2.8 8.3 22.2 50.0 0 0 50.0
Aul. magnoliae 38 7.9 7.9 26.3 18.4% 60.5% — — 60.5%
A. medicaginis 39 100 100 100

* : Rearing was discontinued before the later period of the fourth larval instar because of a
shortage of food aphid of this species; therefore; the value obtained in the period before

that time is shown here.

($heh, B, MOEMCIsT DT HROGIE) OIS (WMD) oFRtLEMRMEE (MR, 1966)
Lo TRETAHLEIRD LIRS, Thbb, @REMHOATCER, v ST T4, =7 taT7sV7F



Table 3. Stochastical analysis of the preimaginal mortality of H. axyridis showm- in

Table 2 by the 2X2 split table method

Chi-square Comparison of

i y 2,2 with x? o eps
Aphids compared observed —2.71 (theore- Significancy
p tical value at
o ¢=1, a=0.01)
R. prunifoliae — M. rosae tbarae 0.18 xo2 < 22 insignificant
M. rosae ibarae — H. arundinis 1.25 o2 < x? insignificant
H. arundinis — B. brassicae 5.89 X2 > x2 significant
B, brassicae — Aul. magnoliae 0.46 202 << %2 insignificant
Aul. magnoliae — A. medicaginis 16.69 X2 > x2 significant

TILY, F4AYFTITAY, BEATRTTILY, ARNTLTFHTITLY, X €T EVFITT LY (U
THINOBEYH®RE, <A, =T ta, ¥4ay, £F, 117, ¥ LR OBCE» k. Feyi1a,
=203, TADIRERFBEERISOBLU L bELL. HL, =7 F IROFAR, HEDOKREL L=V
b T VT TS AVEAEERS, FRILALL D SBRWECHEIEL. B4R EMUBOERY L ¥ 5%
Birdo ek, H2RCREASHERE CORBEERLTSS. 7Y, FF&vli7 v byo=7 FaRks
FAEISHWETCOFRTRYHEBL, FhlFhvOBL44MC B3 SR TEROMEELZEL, =Y bakics
357 OLREPHOWEROHEEE (REMEE U TOBKREW) 2Rk 5 Le5%Hike Ry, 508U LOR
WA RLEIKD S b7 KB 5HAROLEHAETHELS. BI3IXILLHLLR LB, 2RFHM
OWEROKMEDOR THERTRRVOT, IR L AR ROIBM A REHRLC b &S TEHE Lkl T4E
DB SH. COBE=T FAROECRRE (B2RHhO) BERAELR LA LLEEEZDT, tORKHEKLE
R OBRECII  SANBENES 20, MERRIC S &S ARFHEMORTER, v 227 tazsM1a
VSEE=A4AT=3EEWIBRIES. FrRVEBG B BRABARCRT. =T KRy TRER

Table 4. Preimaginal mortality of C. sepfempunctata bruckii reared with different aphid species

Number of Stage of development Total stages
Aphids used  occinellid Larval stage Prepupal Pupal of
as food larvae - - Total development
reared First Second Third Fourth . % stage stage
instar instar instar instar period
M. rosae ibarae 40 0 2.5 0 0 2.5 0 0 2.5
B. brassicae 39 2.6 0 0 0 2.6 0 2.6
A. medicaginis 39 0 0 0 0 0 0 2.6 2.6
H, arundinis 39 5.1 0 2.6 0 7.7 0 0 7.7
R. prunifoliae 30 0 0 3.3 9.0 13.2 0 0 13.2
Aul. magnoliae 36 2.8 16.7 36.0 38.8 94.3 0 0 94.3

YD D bRELFT LD 2 Mk (s 1 HE) € SRTHMORTRRIM 3B LBELE > k. =
7 b aRADREHFBHERIWTRE=T F aKOLhIC KB TRIERA BB R bRBEE TS - . &
REPHOF T RORIGELRE L ERRIES RO LB YT, =7 P IREHRW D s KEEMrRERRE



Table 5. Stochastical analysis of the preimaginal mortality of C. septempunctata bruckii

shown in Table 4 by the 2X2 split table method

Chi-square Comparison of

: . %2 with x? e s
Aphids compared observed =2.71 (theore- Significancy
oy tical value at
e ¢=1, @=0.01)
M. rosae tbarae -— B, brassicae 0.49 xo2 < x2 insignificant
B. brassicae — A. medicaginis 0.49 xo% < x2 insignificant
A. medicaginis — H. arundinis 0.51 x? < x? insignificant
H. arundinis — R. prunifoliae 0.15 xo? < x? insignificant
R. prunifoliae — Aul. magnoliae 44.23 xo2 > x2 significant

BED LT, SEMCSEAKNERIE, =T ta>F =3 F=vi=F{aVY=("FLk5.

FEHE? 77 AvORBLOBBRRE 2RI > TRBEF IO ALK T BRI HER L T
BT ERHLNTES. thefrb, =27 }aRES M aVROBBOET BESH Kbl » Tl RE
L, ¥, $hEfMoR RS L CLREREORCESEENE N+ L, (127, €ED 3 KRBT 5T
RNTH -z,

7, FFARVOBEE, BWHETRERLL=T FaRTR, il ERN TS 5T TR <,
BOEFT Ll o THNTBEEER L. =V F2AORKBF5ETRIEDLD TEL, ELOS bbb
HiIK RPRBO Lo 2.

2. % H O# K

F X o, B HORBC R I RAAKCHYARFHERE L URT LB 6ROLB Y THA. HL,

Table 6. Total duration of development of H. axyridis reared with different aphid species

Number Min. and max. Sample Population mean Standard Coefficient

Sex of Aphids used A ) e
of larvae days of deve- mean at «=0.05 in deviation of variation

beetles as food

observed lopment in days days in days in percent
R. prunifoliae 19 1315 13.84 13.58—14.10 0.53 3.83
M. rosae tbarae 14 14—16 14.86 14.60—15.12 0.45 3.03
Females ..
H, arundinis 16 16—21 18.88 18.26—19.50 1.17 6.26
B. brassicae 9 18—24 21.55 20.12—22.98 1.86 8.63
R. prunifoliae 15 13—18 14.40 13.67—15.13 1.32 9.17
M. rosae ibarae 20 13—17 14.80 14.29—15.31 1.08 7.30
Males H. arundinis 12 18—20 18.42 18.00—18.84 0.67 3.64
B. brassicae 9 21—30 23.33 20.93—-25.73 3.11 13.33

GEE 1B AHBRBERTETE L ARE, H7 7547 ORBR IV ELSBRLPLUBOER LR L=
7 P2 ROBBERERSA L. BoBe, ERESEORKER/MIG* v 013.88, BokERsy 42 Y D21.6HT,
BMECSHT 5 BAEOLERREL.6f5Eh ), EOBAOETHIMLRERK TS - k. KUEHOBERED



BRERRIEB 7RO L) T, FHOABMRGHERE CHEANCRR Y , BOLREMBROBERTBMED, F Y,

Table 7. Stochastical analysis of the total duration of development shown in Table 6 by

the ¢-test method

Sex of Compa:"ison of £, (observgd
beetles Aphids compared ‘t’?clzlxlle\?afhfg ;‘21;;1_(_“;’%;2 Significancy
0.05)
R. prunifoliae — M. rosae ibarae o= 5.815>1,)=2.942 significant
Females M. rosae ibarae — H. arundinis to=12.081>1%;=2.048 significant
H. arundinis — B. brassicae to= 4.426>>1%;=2.069 significant
R. prunifoliae — M. rosae ibarae to= 0.987<t3%,=2.042 insignificant
Males M. rosae ibarae — H. arundinis = #,=10.431>12;=2.045 significant
H, arundinis — B. brassicae to= 5.350>>13%:=2.039 significant
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Table 8. Total duration of development of C. septempunctata bruckii reared with different
aphid species
Sex of Aphids used Number Min. and max. Sample Population mean Standard Coefficient
beetles  as food of larvae days of deve- mean at @=0.05 in deviation of variation
observed lopment in days days in days in per cent
R. prunifoliae 10 13—13 13 13 0 0
M. rosae ibarae 24 13—14 13.46 13.28—13.64 0.42 3.12
Females H. arundinis 24 13—15 14.04 13.68—14.40 0.85 5.65
A. medicaginis 18 14—16 14.50 14.23—14.77 0.55 3.79
B, brassicae 25 14—16 14.56 14.29—14.83 0.65 4.46
R. prunifolias 16 13—14 13.06  12.84—13.28 0.41 3.01
M. rosae ibarae 15 12—16 13.47 12.95—13.99 0.95 7.05
Males B. brassicae 13 14—16 14.54 14.81—14.50 0.59 4.05
A. medicaginis 20 14—17 14.60 14.24—14.96 0.77 5.27
H. arundinis 12 15—16 15.08 14.75—15.41 0.52 3.45
Table 9. Stochastical analysis of the total duration of development shown in Table 8 by
the #-test method
Sex of Comparison of #, (o(bserved
. ) value of ¢) with ¢ (theore- s ios
beetles Aphids compared tical value at d=n-—2, a= Significancy
0.03)
R. prunifoliae — M. rosae ibarae t,=2.525>13%,=2.042 significant
M. rosae ibarae — H. arundinis £y =2.966>18%5==2.021 significant
Females
H. arundinis — A. medicaginis to=2.001<Tto%;s=2.021 insignificant
A. medicaginis — B. brassicae 10==0.817<t§l;=2.021 insignificant
R. prunifoliae — M. rosae ibarae t,=1.578<t3;=2.045 insignificant
M. rosae ibarae — B. brassicae to==3.510>>12%==2.0356 significant
Males
B. brassicae — A. medicaginis ty=0.239<t3s==2.042 insignificant
A. medicaginis — H., arundinis t07=1.808<Ct3%;=2.042 insignificant
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velopmental time to the to- Rp. 15.3 l 10[ 1251 225 ‘ml 316 J
tal duration of development 3
of H. axyridis reared with
different aphid species. Figure 2. Rate in per cent of each develop-

mental time to the total duration
of development of C, septempunct -
ata bruckii reared with different
aphid species.

R 2RKRT &80, HEO LAWK LS 7T h vV ORBHEEOEEIF L EETRE Y, oK E 0%
CHBEZRD 2 C XOBES, §lifs b X it + 24 A0 g % C AL O 7 75 AV D& &
H -%’-f?/]\% {fn o Tn5BH, TDMORCEBERZERED bR o iz,

Table 10. Size of elytron of adult of H. axyridis reared with different aphid species
during the larval period

Number of Min and max. Sample Population mean Standard Coefficient

Parts Sex of
Aphid as food coccinellids value of size mean in at «=0.05 in deviation of variation
measured  beetles measured in mm mm mm in mm in per cent
R. prunifoliae 19 4.40—5.05 4.75 4.64—4.86 0.23 4.93
M. rosae ibarae 14 4.29—4.94 4.46 4.35—4.57 0.19 4.34
Females g undinis 16 3.30—4.96 413 4.02-4.24 0.20 4.79
Width of B. brassicae 9 3.41—4.07 3.74 3.59—3.89 0.20 5.24
elytron R. prunifolie 15 3.41—4.51 4.21 4.05—4.37 0.29 6.85
M. rosae ibarae 20 3.85—4.51 4.15 4.05—4.24 0.20 4.79
Males o undinis 12 3.30-4.07 3.75 3.59—3.91 0.25 6.63
B. brassicae 9 2.86—3.63 3.30 3.05-3.55 0.32 9.67
R. prunifoliae 19 6.93—7.70 7.45 7.35-7.55 0.21 2.88
M. rosae ibarae 14 6.49—7.48 7.07 6.88~7.26 0.32 6.49
Females g rundinis 16 5.83-7.15  6.52 6.32-6.72  0.38 5.82
Length of B. brassicae 9 4.95—6.49 5.92 5.60—6.24 0.41 6.95
elytron R. prunifoliae 15 5.61—7.26 6.37 6.14—6.60 0.42 6.49
M. rosae ibarae 20 5.50—6.82 6.25 6.09—6.41 0.35 5.60
Males b rundinis 12 5.17—6.49 5.85 5.65—6.12 0.37 6.34
B. brassicae 9 4.73—5.61 5.22 5.11-5.33 0.32 6.22
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Table 11. Stochastical analysis of the size of elytron of adult of H. axyridi shown in

Table 10
‘ Comparison of #, (observed
Parts :
o Sex of Aphids compared ¥2i?§af£,;1)u:v;tth (;_(;heg - Significancy
$ ==z,
measured beetles @=0.05)
R. prunifoliae — M. rosae ibarae £o=3.79>t3 =2.04 significant
Female M. rosae ibarae — H. arundinis fo=3.92>18 =2.05 significant
Width of H. arundinis — B. brassicae £,=38.94>t3; =2.07 significant
elytron s
R. prunifoliae — M. rosae ibarae  t,=0.70<t¥; =2.04 insignificant
Male M. rosae ibarae — H., arundinis £0=5.06>>f3%s; =2.04 significant
H. arundinis — B. brassicae £o=3.67>t1% =2.09 significant
R. prunifoliae — M. rosae ibarae to=4.12>13 =2.04 significant
Female M. rosae ibarae — H. arundinis £,=3.38>t%%; =2.05 significant
Length of H. arundinis — B. brassicae £,=3.83>1% =2.06 significant
elytron
R. prunifoliae — M. rosae ibarae  t4=0.91<Ct3%; =2.04 insignificant
Male M. rosae ibarae — H. arundinis Fo=2.78>>13%s =2.04 significant
H. arundinis — B. brassicae to=4.30>F3%; =2.09 significant
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Table 12. Size of elytron of adult of C. septempunciata bruckii reared with different
aphid species during the larval period
Parts Sex of Number of Min. and max. Sample Population mean Standard Coefficient
Aphids as food coccinellids. value of size mean in at a=0.05 in deviation of variation
measured beetles measured in rom mm mm in mm in per cent
R. prunifoliae 10 4.40-5.17 4.85 4.71-5.01 0.21 4.32
A. medicaginis 18 4.40-5.06 4.83 4.75-4.91 0.17 3.51
Females H. arundinis 24 3.85—5.28 4.83 4.71—4.95 0.28 5.97
M. rosae ibarae 24 3.85—4.95 4.76 4.65—4.87 0.26 5.44
Width of B. brassicae 25 4.62—5.06 4.74 4.72—4.76 0.04 0.80
elytron R. prunifoliac 16 4.40—4.73 4.56 4.50—4.62 0.12 2.70
A. medicaginis 12 3.85—4.62 4.41 4.37—4.45 0.06 1.50
Males H. arundinis 20 4.18—4.62 4.39 4.38—4.40 0.03 0.75
M. rosae ibarae 15 3.52—4.62 4.32 4.18—4.52 0.31 7.18
B. brassicae 13 4.07—4.62 4.32 4.23—4.41 0.15 3.46
R. prunifoliae 10 7.15—-7.92 7.70 7.55—7.85 0.26 3.41
A. medicaginis 24 6.82—8.03 7.60 7.49—7.71 0.25 3.28
Females H. arundinis 18 7.15—8.28 7.59 7.45—7.73 0.28 3.68
M. rosae ibarae 24 6.38—8.25 7.59 7.42—7.76 0.41 5.54
Length of B. brassicae 25 6.82—8.36 7.41 7.26—-7.57 0.38 5.01
elytron R. prunifoliae 16 6.93—7.70 7.72 7.09—7.35 0.24 3.26
A. medicaginis 15 6.49—7.70 7.09 6.90—7.28 0.35 4.98
Males H. arundinis 20 6.38—7.15 6.90 6.80—7.00 0.21 310
M. rosae ibarae 12 6.38—7.48 6.77 6.61—6.93 0.25 3.70
B. brassicae 13 6.49—7.37 6.74 6.59—6.89 0.24 3.46
Table 13a. Stochastical analysis of the width of elytron of the adult of C. septempunctata
bruckii shown in Table 12
Sex of Comparison of #, (observed
. value of #) with ¢ (theo- . egs
Aphids compared reticalo val)ue at ¢=$1t__2° Significancy
beetles ’
a=0.05)
R. prunmifoliae — A. medicaginis £0==0.39<¢t2; =2.06 insignificant
A. medicaginis — H. arundinis £6=0.09<t8%; =2.02 insignificant
Females
H. arundinis — M. rosae ibarae to=0.89<t3s =2.02 insignificant
M. rosae ibarac — B. brassicae £,=0.33<tals =2.02 insignificant
P. prunifoliae — H. arundinis fo=3.82>12%; =2.06 significant
H. arundinis — A. medicaginis to=0.83<t3% =2.04 insignificant
Males
A. medicaginis — M. rosae ibarae  t,=0.66<t335 =2.04 insignificant
M. rosae ibarae — B. brassicae t0=0.26<t2%; =2.06 insignificant




Table 13b. Stochastical analysis of the length of elytron of the adult of C. seplempunctata
bruckii shown in Table 12

Comparison of f, (observed

Sex of .
. . value of ¢) with ¢ (theo- ceis
beetlcs Aphids compared retical value at ¢=n-—2, Significancy
a=0.05)

. prunifoliae — M. rosae ibarae  to=1.01<{t3%s =2.04 insignificant

. rosae ibarae — A. medicaginis  t4==0.17<t{%s =2.02 insignificant
Females

. medicaginis — H, arundinis to=0 <tt%s =2.02 insignificant

. arundinis — B, brassicae to=1.63<tihs =2.02 insignificant

. prunifoliae — M. rosae ibarae  to=1.18<t¥; =2.05 insignificant

. . rosae ibarae — A, medicaginis ,=2.04=1t3y =2.04 significant

Males

. medicaginis — H. arundinis fo=1.50<¢3 =2.04 insignificant

. arundinis — B, brassicae insignificant

16=0.31<t2s =2.07
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Table 14. Longevity under fasting condition of the adults of H. axyridis reared with
different aphid species during the larval period

Number of Min and max. Sample Population mean Standard Coefficient

Sex of
Aphids as food coccinellids longevity in mean in at @=0.03 in deviation of variation
beetle observed  days days  days in days in per cent
R, prunifoliae 19 714 9.42 8.34—10.50 2.25 23.89
FemalesM' rosae ibarae 14 4—10 6.14 5.20— 7.08 1.63 26.55
B.brassicae 9 5— 8 6.00 5.26— 6.74 0.96 16.00
H, arundinis 16 4— 7 5.31 4.92— 5.70 0.74 13.94
R. prunifoliae 15 6—10 8.27 7.72— 8.82 0.99 11.97
Males M. rosae ibarae 20 5— 7 5.75 5.53— 5.97 0.47 8.17
B, brassicae 9 5— 6 5.67 5.35— 5.99 0.41 7.23

H, arundinis 12 4— 7 5.25 4.73— 5.77 0.82 15.62




Table 15. Stochastical analysis of the longevity of adults of H. axyridis shown in Table
14 by the f-test method
Sex of Comparison of #, (observed
: ) value of ¢) with ¢ (theo- g
peetles Aphids compared retical value at ¢p=n-—2, Significancy
a=0.05)
R, prunifoliae — M. rosae ibarae to=4.62>1 3 =2.04 significant
Females M. rosae ibarae — B. brassicae to=0.07<t2ls =2.08 insignificant
B. brassicac — H. arundinis to=2.01<t 5 =2.09 insignificant
R. prunifoliae — M. rosac idbarae to=8.51>15%; =2.04 significant
Males M. rosae ibarae — B. brassicae 20=20.43<t §los =2.03 insignificant
B, brassicae — H., arundinis fo=1.41<t % =2.09 insignificant
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Table 16.

reared with different aphid species during the larval period

Longevity under fasting condition of the adults of C. sepfempunctata bruckii

Sex of

Aphids as food coccinellids longevity in

beetles

Number of

Min. and max.

Sample Population mean Standard Coefficient

mean in at «=0.03 in

deviation of variation

observed days days days in days in per cent
R, prunifoliae 10 7—14 10.70 9.29-12.11 1.98 18.50
B, brassicae 25 5—12 8.28 7.67— 8.89 1.49 18.00
Females M. rosae ibarae 24 6—10 7.71 7.39— 8.03 0.75 9.73
H, arundinis 24 5— 9 7.04 6.62— 7.46 1.00 14.20
A, medicaginis 18 5— 9 6.83 6.28— 7.38 1.11 16.25
R. prunifoliac 16 8—13 10.25 9.45-11.50 1.50 14.63
B. brassicae 13 6—10 8.15 7.37— 8.93 1.31 15.76
Males M. rosae biarae 15 5—10 7.67 6.86— 8.48 1.47 19.17
A, medicaginis 20 5— 8 6.66 6.25— 6.80 0.30 4.55
H., arundinis 12 4— 7 6.00 5.50— 6.50 0.80 13.33
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Table 17. Stochastical analysis of the longevity of adults of C. septempunctata bruckis
shown in Table 16 by the f-test method

Comparison of #, (observed

IS)::t:s Aphids compared zii?c:ﬁf ‘fgluvgi;}; ié?ig, Significancy
a=0.05)
R. prunifoliqe — B. brassicae 15=3.95>F s =2.04 significant
Females B. brassicae — M. rosae ibarae to==1.63<t 875 =2.02 insignificant
M. rosae ibarae — H, arundinis F0==2.63>>1 §T5 =2.02 significant
H, arundinis — A. medicaginis 16=0.66<f 525 =2.02 insignificant
R. prunifoliae — B. brassicae 10=3.97>t%s =2.05 significant
Male B, brassicae — M. rosae ibarae £0==0.,90<t%; =2.06 insignificant
s
M. rosae ibarae — A. medicaginis to=4.92>18 =2.04 significant
A. medicaginis — H. arundinis 1=3.35>13%; =2.04 significant
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HEOLNRWC LBF Y I 7 AVORBEOED Uhridt, 7Y T AVOREICE - TR 3 & &3, &Y%
+o TH, Ofae, TRE, THAHLOBELYEXLLEROT L EWRD. TTIAVIGHF Y Iy Ay
wBT ARy, cOBOMERFC Licdin<, T ik BLACKMAN (1965b, 1967) 238 —a v EF > &k &/
v b Coccinella septempuuctata L. L{hd 1% Adalia bipunctata L. % T 7 hFP 75 Ly Myzus
persicae SuLz. B IV LT OMBBOTF 77 LV THEL, M7 ¥ UV OERBIHE T 28H7 75 AV OES
B LOREHELZ BT ELV., chickbe, B (WETELER4EER obrvwie: 3REEMOET
R, HKOAE X, BAFHRL O™ v M oMTREY, a—ay REF F kv & Adalia bipunctata O
B, EELOMRER Y ZEREF Fhv L FIOBBRIKBUTE D, a0y \EFFhrivd
Adalia bipunctate WELBB T OVRTW. 4 VI T Y FHE K 8T 545 B5HE L OREBESHRACE+ 53 —
ayAEEFFRvE A bipunctate L. THEHOBIRE, EELOREKET 7k 7 I OHATOBRCEL
THENBHLD.

2. FYIIALAVORWMELTOT T LYVOHEY

(1) 7 v b v svOREEMCILEN GESHRN) nlilEiRT7 77 Ay CHEEH GRIRK) WL ET5
FTT LY

P IS LVDBRNWLLBT Y P AVOHBEDOENNL D, TY P TAVORYE L TDTF T T LY OMEN
PHLMCT B ENTES. WE, F 3, FFRVEF Y Y ORBERCRT BE T L OMOBEDE LD,
6TDT 75 LVOBRTBRAMCHETD L, FILHL TR, #>ARIT>EE>Ffavy==T baz<
ALY, Fi, FFAVERLTR, ¥FESAAT>vA=TET 2y (aVv>=7 bakinh.



T, FIRVENT B 6BOT T AVOBBEN R ERO LI b CH B, crTR ML T ER, Thb 6
BO7 77 6y0OHCh, 7 ¥ v Ay OB BEEM 2 RTEELE, chRRe, TR
& CHEBH TRV, 8, ERBONRR - FH LAVWEEOKB2ETHS. Thbb, $LR6EOT ST
AVDD BTHRORIFREER Y, F IR VvEBCHLTRL, 4143708k heees 525, TOIER
FY, FFRVOLTRIEHTBRAL EhbLTE2M LT > TS, Litdis T, thLOBREF Y Ve
ML TERLBEE W) ¢ RN TE LY. ChENBHE, v A lF L L tEbElEE S, TOBENRET
MTH B0, FrRviedl TR LsRIFE BCRBHORTRNLR T BELRT LI THE. toCe
hb, KEOF Y, FFHvicidd 3 EGREELACRRNTESEELBRS. —F, =7 tadFFrvick
TEROEWE 2 KT TR, AT T L TOELAEROE TR b b L Thahb, L2 RTRALEN
BHLETAETCHHLEWLLY. Y43 VRFIFL TRRMEEn <2, TEOBERSI A a v I hhnid
BIFTES. Lrl, 7 FAveidT 5512t 0BHEEOHERGT ALY, Ltk T, F4ave
TTOBEEO TV v AVEMIEEROIE L CHREY T T EAEMETE 555, L ThwEs 12V
HMEA GRIK THy, TTR=7 FaAReP R RELLENTL0D LI KBbhS.

Boll, BELRIOBEOT? 73 6v a2y, ThBOFP I I AVMRE AR A aF Y by Propylaca japonica
THUNBERG DB R L ORRCRIETHEY Lb <k (GBS WH, 1972). 0 b147, %, </ (@
SOEE TR Aphis craccivora pseudoacaciae), =7 +a, R L US43V 5BREHOHBBELIL@L
BY, LARA /a7 b TIEMER, ARG SEE>TAST Pas>S A aVOIEEE D LI THS.
CORREEFDERERETHE, 145, TR, F3I, FFkv, tAHA/aD3BOFY U AV
BYELTHELTHAX5Thb, AT Tk, LAHA /2O 2BET, Tk, =7 a2l F Y, e AHA
JAD2REIC L o THBH EHEELE T AN (F CORRENHETCERVWOTHETHC LN TERN) 2K
TH5.

FITLYO—EER, 7V Y AYOEERIGEN (BIERIR) Dl e BEEN (BRRe) dked
THEK L - THRIN b2, 777 4vBARBEEORGEL L To 7Y v avoREESRILT
Zricihbb0LBbh, BHANER,ADS bEERZELI¥ONS. L LABIRK R Wk, BbEEN: 2,
3O DV TERLBRITER N, Likdio T, &L BREF Y YAV OEREOEHLEHIT 5D
Cid, BEE L DF Y NI AV ET T I LV RRRTBRERSS. COEERLENTWEQL DR FERGTDL
NTWRWI S Haravll, va 7 HATRBHRAY, 7Y I T AVEIAOT 7 7 AV AEDO A OW TS A
B AT T HRERSS 5.

2) FYrUAVRST EREHT T T LY DELE

FIOEYPREY AT T T LV EEATHC LI X - THLL, =T baxBA LRI F RV OHCRIZTA.3
BElRb, ERCT LORTHEELRIEASDE R0k, e, ¥4V TPTITLVERERLF LORLTRE
S0 LT b, ECERDBNCALDF T T LU, —K, BREEMEFATILO0LE225 . B
MR e b O H DR TIR~ e k3 0, fHRF VI 7B LT 7 770 BWTFR G EBEOMIETH v, HEME S
6HO7 77 LV T ZWMHET ¥ I v OHEATHPERDOERR, T2 L4VOHED b2 W ICEHEI L TE
G RER LIV EHERLOTRAEP s . 2O LI BRBRE I b LT, FIRD & 5 RBFEMETRF ¥ b
U 4 QM LB e BEENCEET 5 L BT RECETH D,

HopEeK (1956, 19572, b) k=7 + 2 ®— Sambucus nigra L. WHET D7 75 L Aphis sambuci
L. m—oy A@EFF kv Coccinella septempunctata L. W33 L CEHEOEIENE (Sl L TR1002 D)



BETDHCE, VIwA Vica fava L. BEQ < A P75 461 Aphis cracivora Kocs (JRFE Tt Pergandeida
medicaginis Kocu) 7 Vo Ly 18 Semiadalia undecimnotata SNEID. Wit LAROBELYRT ¢ &%
L, BLaCKkMAN (19652 ,b,1967) 1%V 5 v AREDT 77 AV 1 Megoura uiciae Buckr., »s Adalia
bipunctata L. R ELECHTI®5C LS L. BUHE, IPErRTI (19652,b) B 777 AVEHOH
REERICI T, 7Y Py sV OfEEcY s, @, REOEBRIELTHAEL, L V7 F 10 158 Cardus sp.
e+ % Brachycaudus cardui L. OREBEH LI Clia —oy R AEBFFAVD, ¥39F 7 oD 1ETH 5
Oleander, & 5\~ b U8 Asclepias crassavica L. 3% Aphis nerii KALIENBACH |+ Tl¥ Harmo-
nia quatuordecimpunctata L. (=Propylea q. L.) @, 4574 D 15 Urtica divica w&HHE$2% Aphis
urticae FAB. Tt Adalia bipuncteta L. @, ¥z, & ¥ Artemisia vulgaris L. w4 % Macrosipho-
niella artemisiae BOYER DE FONSCOLOMBE Tl Adonia undecimnotata SCHNEID. (=Semiadalia u.
SCHNEID.) D¥hltds LA RD bR tmb, ChbOF FI AV LB LEZWTFROF Y I 7 Avid
XL CHBERELET D0 LB L. CORECRBESEOERIIET: KINT 5 5 bAILS B2%, BOEHET
T I AV OEE (BT Y by AVORBEERR B TO) @ik ) —RABRRTE DT L EREL, FC
T AVOEENRT Y P AVOBBRTERN TS SN L LR ESH B LLERD) . O EM
Buwxid, AT, ¢ &xER Lk ScHIIDER & (1928), Burpur (1935), 7 b X FurMek (1957)D
777500 A, THEL TELRE I », EOIHALDOFH R PSRETHS.

RAL (1964) 13, =P AV FHEEDY AT T I LVOBER YOCHBEERTH IRy (HKE) e tsn
A7aF Y rUHREAEEL, BREARC L 3FEE TR Y Y OEEKSEC T 50t L, EEREEE X
SHOD0KEHVRELTT THCEEMEL Cnb. EFESLOBRBCR= T AV TR FEHME Licw AT
TIREBGDHF TRV OHCRKIEI2.6BCBET, Lrdb ORI REL D THE. ZDbHN
Wi, FELRT T AVEHERL A S L1256 B2HETTH Y, RED O W 5 BEMEAE & 38
BOCRr > BHEHTH-> R L LB DL BbRE. FI7IAVMANRT VY b7 Ay & BHRE RS
THEOEE, 5037V IVLAVOEY L L COEBEOWEEDRIR, P77 LVELUKF Y T ALAVD
B, 775 A OBEHENOEEL SER L +<&  L2% Okamoro (1965) 7x b UiC Smire 5 (1966)
ko THBEIN T 225, RALOKRE, ¢ ofcEeEEMPCNT 7 77 v 0EEBPLERE L
TEBTHBHBEOH BT LERL TS,

T 7o aviigiEr v by Aviclid % Hopex (1965. 1967) ®° HaGEN (1968) R&DFFHIcHZ b b L
h, WIEWT 77 LVOEFEEE, CALOEEEB L MEEMT L LR UIATEF Y Py AVOEEEMER,
BXERMED B VWIREERRECEYZEN BRI OV TOTH (1960, 1971) * Way (1965) O RIELHET 3
EHH b, CANRE»L EBES MEETHS.

BOTH E
25°C, BARIRIETO~80%, MEOEBREHT C6BEDT 7o 40 MEE LTFIF Y bR IBTF F kY
7V b ROBEBEBE LRV, 7Y Py AVOBBAKRET T 77 LV OEEE L BRI BRYEY T L
ROLBHTHB.
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LOYRBPEErol. —F7, YAT T ZAVE=T VAT I VP T T AVOTHRER, FIFY v LTEE
T, MED S bHEOREMEIFCHELRSORS ok, FFRVFY YR TEFEIEVF T T LV LA
JeTIATTT AVOEBER, FIFVIREATEBELEARTH Y, FI1AIVFITLY, RATTIA
VRLUREEITIR TP I T AVRT F RV F Y P RHEL Tk in ) BIFRBHELR L, ARSI FHT
TIAVEYEY, =UMATIVFTTAVRED TEE TS o 2.

3. VIV VFPTITAVELAATETFATTILVOBERTE 7> F v Ay CHENT, cheids
W, v A7 750540V F 756V OHERRIIFY PR LCELIBIRH TS » 7o, BIHEORE
BEeBZLvEsLabhis, TXITXFPITAVE=Y bad s VP IS AVRERT Y T AVRIEL T
ZORGEERIEBER LR TEEO L kBbhie.

4. HBETEP TT AVIEHET YV b Y AV OBRBMEOEBIZIIES, DU 7T AV EEREEED
AEL L TORELHS o T B ke, SRFEREEEOT 77 LV TV VT LY, TOMDT T T LV
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B2 TNV AVOYHRPBREILEET 75 AVOBEET VMY AVOETBE
EORZE (1) B—4AHcst5HE0E4

£1HE #&
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CEERPLHCLE. HIC, v AT T AVRFIIFV LY, 2T aTd VT TS AVRI IRV Y PO
R L CERREERERIEL, REBRCI0EH 2R LNVGENEROETE Y bbbt e T, chbDdF >
TAVHROEF L BEORTICREN L DV L IHBELRIETC Exbho k. RMiTE, FYF v by EFT
RVFYIIGRE L BTATTTAVSEBNE=T AT I VT T AVORBER, YHROKRTOMETIA
<, ZDI BLO—ORTOFHCR o TR ELEbRBFE LB NTD, F1HTHLIKE > 20 L HBOEE
%, 7Y I AVORBBERREIRSENE 50, Wobhid, Sk 38K L »> Td, v AP T T LY
BER=T b IATI VT T5 AV OEBEROFENT Y by AV ORECHEL T XL 50ERRHT 5.
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HREFY P AVRBEIDEBREQ LEAUFIFY IR BURFI TRV TV PUT, FIEIRINIE6 S,
BHEII9674E 3 B e B KPS IR CHRE U fo R th 2 25°C 1HIR. PBIGRIES0~85%, AL HEI6KHDSE
HOEBRENTET Ll bR LMK TE 5. RIPO b BNEE CRE L BRBR, FFiv 7Y
UOBAKREY ATREDXE I E VT T AY, FIFY FYOBAERAY Y FF Salix bakko KIMURA



REDYFX TS AT TS5 LY Cavariella bicaudata Essic ef KUWANA R LK.

@2 7737 s v

BRT7 7T LV R T AV PHEED AT T I LY, =V b aBED=Y }ATI VP TTAY, AyaX
FREEDYF XTSI AT IS LY, TVAJBEDYEIEVFTIAY OATTH >, TREDT T T 4
VDb, RAFTFLVRFIFY IR R, 22U AT IVP IS AVRFFAVFVIVEET A
BOENET 75 A0 L LTHRLE. ¥ F X734 T TIAVEX LI EVFTIAVRFITY I Y, FF &
VIV IUERKL COBMEOECESE L THRALE. chbO P77 AV OREERR D CBRIEE 1 HiEER
DERELBFALTHES. 7Y by AVICKRET 3 BCETDF Y b v AV HERBNCAMREIENEA
T\,

B8 EBRRoHE

FIFV Y OERACRET AT T I AVORER R BB RO & 5 k4 BEOERK & 1EHON
BR, 37%bb, YHOBIFPC A7 77 LV RREL, chrifiase, B2aHElBRYF ¥7547
TIAVERES IR (B1AMAT 75 AVRERK), B28HC<ATTT AVEREL, B18HRD
CEHIFLEABHCY FXT9AT7 T AV HAIRBR (B2 oM< AT 77 AVHEMK), H3GHIC
AT I AVERAIR, BISWEE24WRD CCHELDMCYF ¥ T 57T I oV 2 HAS #BR (B
3EMTAT 75 AVIEIR), BASPC AT TIAVREL, 1, B2, B30 KB FXTIIAT
T AVERITBR GE4BKT AT T I AVRER), BCOSCY FXTS AT 7T LV EHAI IR
GIRR) 2RELE. FFRVFYIIND=T VAT I VT TS LV OHELALICT HRDDOERK 4
BT ITY LY OBELAULIHT, CREBRBER, YAT T I AVDOPLYC=T ATIVTTT
LV, XPXTIATPTTAVDPLOIRFEIC VP TILVERE L ETH D, Lickio T, B1HK
=V AT IVTTIAVHRER, B2aBaU a7 VP TS AVRER, B3R ST YaTIVFTS
AVIIAR, BASKET b7 UP ST AV AR O 4 ERK L THER (REMA S EUPTIAVR
X)) 5K &R 7.

4) ERFPETBEFY Py AVOREEELEE

ERICHS Tle7 ¥ by AVHRBBKRET 2R\, FESBEEASEAC, 55 BROKT 77
AV OIREEZEEL, LOPIRTURBAR CNRLD 7 75 AV OREREELE. 7V Y AviddT3
FRURIET 7 5 AV ORI E BWE L REORER, FEd MEEN, FEsBT. FEslETHROWFROS
Aéd, BRI, EBCEBLE. 775 AVRER, BHCAWEAEAEOEARKEFY o AvShH
CExle. BAEKCRBE LT 79 AVKREDE, 7V M7 AVHHRORE, 5 RETOHE, RELEE
ETBSHOEN. AL, W, P X OREEFORELHEELZZ L. E1HERo R AR, 7
Y by A aaHEE b UICERICT o B, 7Y by AVIHOREABNLET 7T AVEREK L) D
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Table 18. Preimaginal mortality of H. axyridis reared with A. medicaginis during
a fixed instar period
. Larvéi Mortality in each stage (%) e
Species of  instar Number of : © Mortality in
aphids period larvae of ‘ " ‘ total stage of
supplied of beetles Larval stage Prepupal Pupal geyelopment
as food beetles examined First Second Third Fourth g4ape stage (%)
fixed instar instar instar instar
First
instar 20 100 — - - - — 100
.. Second 19 0 63.2 10.5 0 0 10.6 84.3
A. medicaginis instar ' ’ : :
(as treatment) Third
instar 20 0 0 83.3 0 0 0 83.3
Fourth
instar 19 0 0 0 100 - - 100
Cavariella 11;2‘5211
bicaudata . 20 0 0 0 0 0 5 5
period
(as control) (untixed)
100 ~0—0—0—0—0—0-0—0—0-0—0-0-C_ 100 =4Q-0~0—0-0-0-0-0-0-0-0—0_,
‘\‘ Feeding at the ' Feeding at the
[ 1st instar ‘E: 2nd instar
50F % 50
\ >
R 0w O -0 OO -0+ 00O
g; y ‘0-0\0
- &
E 0 © . L ) O
z 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 16
g 100 =@-go—o—o—o—o—o—w 100 --@\—o—o—o—-o—o—o—0\0
- A Feeding at the A Feeding at the
R 3rd instar \b 4th instar
50 b 50
1000000 b\q
0 0 o
0 2 4 6 8 10 12 0 2 4 6 3
Days elapsed
Figure 3.

Survivor-ship curve of H. axyridis reared with C. bicaudaeta
(solid line) or A. medicaginis (dotted line).
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FTREERCH B EvbRERDERW. T4 77T AVHAHEROETORT VG (BR2S BVIRBEE N
7)1 BIMMLERERIER D, BLSHTHETIRERTD > . BIBRIIRLIEEY, FETRIRA
ERTAT TS LAVMESE (S NTHEPlKIT Y, MOSHCREOL T bl Tk,
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Table 19. Preimaginal mortality of C. septempunctata bruckii reared with Aul. magnoliae
during a fixed instar period
Larval Mortality in each stage (%) P
Species of instar Number of ¥ € © Mor;callty 1nf
aphids period larvae of ) total stage o
supplied of beetles Larval srage Prepupal Pupal gevelopment
as food beetles examined ~First Second Third Fourth g t P
fixed instar instar instar instar stage stage (%)
First 14.3 28.6 0 0 61.9
instar 21 4.3 4.7 (9.8 (10.8) (@ ) (41.4)
Second 24 0 12.5 4.2 20.8 12.5 8.3 58.3
A. magnoliae  instar : 0 1.0) (7.9) (3.5) (35.8)
(as treatment) Third 21 0 0 4.8 14.2 14.3 19.6 52.9
instar ) (V) (9.8) (15.4) (22.2)
Fourth 21 0 0 0 52.4 4.7 14.3 71.4
instar ) (0.5 (V) 9.8) (56)
R p Total
. prunifoliae larval
(as control) period 20 0 0 5 20 5 5 35
(unfixed)

The data in parentheses show the mortality corrected by Abott’s correcting method.
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Figure 4. Survivor-ship curve of C. septempunctata bruckii reared with

R. prunifoliae (solid line) or Aul. magnolize (dotted line).
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Ek, PRESEH LD SIS ERSIHCHT BB W TE LY. L L, &R0, REBETCRIF L7V
FO—w AT T AVORMEELEDEN X D BIEL, T, Bl RN AGHEA T AHECEEL T T
NEDVRENEWIEBEERLE. BERR, YO58k 3HMA0EAE, MANSHTH- LEBWEY L
B.Linb, FIFV Y= AT TILVOEAL LN T, BUASSHE TS b, =T bz
TFIVFPT I LY OMEPELINEBEOSH, IVRRAERELENTH, ik, b ORI
T 5.
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Table 20. Days of development of H. axyridis taken to complete the growth in a fixed
instar period which reared with A, medicaginis (Showing the data obtained
with the individuals emerged)

Number of individuals l()ﬁys of cilevelopment gtochasticatl) analysis of the
. ean and mean error ifference between treatment
Larval instar  Sex of emerged at 95% of confidence) and control by the #-test
fixed beetles Reared with A. Reared with X
medicaginis C. bicaudata Treatmnt Control t, and P for f, Significancy
(Treatment) (Control)
Femal - - -
First instar emale 0 4 :
Male 0 12 - 1 - -
; Female 1 7 2 1.42+0.49 t0=0.98, P:0.3-~0.4 insignificant
Second instar N
Male 2 12 2 1.15+£0.20  f,=4.85, P: <{0.001 significant
L Female 1 7 2 2.00+0.54  #,=0, P: >0.9 insignificant
Third instar o eteips
Male 2 12 2 2.04+0.22  %=0.19, P:0.8-~0.9 insignificant
Femal — .38+0. - -~
Fourth instar male 0 7 8.38:£0.44
Male 0 12 - 3.37+0.31 - -

Table 21. Days of development of H. axyridis taken to complete the growth in the
remaining period which reared without 4. medicaginis (Showing the data
obtained with the individuals emerged)

Nﬁmber‘ of individuals Days of development Stochastical analysis of the
: . g £ (Mean and mean error difference between treatment
Larval instar  Sex o emerged at 959% of confidence) and control by the #-test
fixed beetles Reared with A. Reared with o
medicaginis C. bicaudata ‘T reatment Control t, and P for Z, Significancy
(Treatment) (Control)
First instar | Female 0 7 - 11.13:+0.51 - -
FSEARSEY Male 0 12 - 11.360.46 - -
Female 1 7 12 10.00-:0.67 £#,=2.77, P:<C0.05 significant
Second instar : . sigs
Male 2 12 12 10.66+0.40 £,=3.77, P:<C0.01 significant
R Female 1 7 13 8.00+0.67 £,=6.95, P:<C0.001 significant
Third instar . P
Male 2 12 10.50+0.64 8.50+0.33 #,=6.46, P:<C0.001 significant
Fourth inst Female 0 7 - 4.66+0.51 - -
Ourth INSEI pale 0 12 - 5.08:£0.18 - -




TV P UHRBRTCOBEESET L, E,5 2 S S 5\ 3 AR 3 HAOEA b, KIS O BIENRET
Llcied, REBFRTEEROREREDRCBT 58ER, S<BOI MR > TUE o7, B0RIRL Y
SHREREER (R AT 75 AV EHAL SR T THORELREE) B, WK & ORI "R
DHRBGEID L, flid, B24 < AT 75 LAVEBRAL LEEEOEACOZBE & OEREET,
RERBOEINARZD DR DBE R o . REOEES D IEIECRETHBCSRIRNS 55 E 5 hid,
HFEVEoTH LAV, FABWRLAETAT T AVREELDBOREFEAMRE 24, B350 WFRO
BACOHER TRARRBN RO bRk, cOHA, B2 L ) B3PI BHADHI 11 SR
BELWL.

(2) FFrhvFVIvoBRs

FIRVTV PORBTIESGHEREHREIRIBERRCRT. B19Bc 3T 31iATCRUAS LT T5
OWETHEENENTS. Lirl, B2, B3SAhLURELSPOLEA, »rrbBNRRrolz. =7 ba

Table 22. Days of development of C. sepfempunctata bruckii taken to complete the growth

in a fixed instar period which reared with Aul/. magnoliae (Showing the data
obtained with the individuals emerged) -

Number of individuals Days of development Stochastical analysis of the
L | instar S £ (Mean and mean error difference between treatment
arval instar  5€x o emerged at 959% of confidence) and control by the Z-test
fixed beetles Reared with Reared with
Aul, magnoliae R. prunifolice Treatment Control ty and P for f, Significancy
(Treatment) (Control)
. , Female 5 9 1.60+1.11 1 1,=3.79, P:<C0.01 significant
First instar e
Male 2 3 2 1 to=0, P:<0.001 significant
. Female 7 9 1.57+0.49 1.88+0.25 #,=1.46, P:0.1—0.2 insignificant
Second instar PP
Male 3 3 2 1.33+0.62% 2,=2.03, P:0.1—0.2 insignificant
. Female 6 9 2.33%+0.51 1.22+0.32 #=4.58, P:<C0.001 significant
Third instar e e e
Male 6 3 1.834£0.77 1.66+1.42 ¢=0.69, P:0.5—0.6 insignificant
. Female 4 9 3.50+0.92 3.33:+0.39 #=0.55, P:0.5—0.6 insignificant
Fourth instar st
Male 1 3 4 3.33+1.42 2=1.02, P:0.4—0.5 insignificant

* The value at 80% level of confidence

Table 23. Days of development of C. septempunctata bruckii taken to complete the
growth in the remaining period which reared without Aul. magnoliae
(Showing the data obtained with the individuals emerged)

Number of individuals Days of development St?;:hasticala nalysis of the
. (Mean and mean error difference between treatment
Larval instar  Sex of emerged at 95% of confidence) and control by the ¢-test
fixed beetles Reared with Reared with
Aul. magnoliae R. prunifolice Treatment Control {, and P for £, Significancy
(Treatment) (Control)
i i Female 5 9 12 11.11+0.25 £=10.58, P:<C0.001 significant
First instar s
Male 2 3 12.50:0.64 9 to= 9.63, P:<00.001 significant
. Female 7 9 10.42+0.99 9.22+0.32 fp= 5.05, P:<C0.001 significant
Second instar TN
Male 3 3 10.002.49 9.66+1.42 fH= 148, P:>02 insignificant
P Female 6 9 8.500.57 8.00+0.39 fo= 2.20, P:<C0.05 significant
Third instar .
Male 6 3 7.83+0.41 8 to= 0.95, P:>0.3 insignificant
. Female 4 9 4.60:0.67 4.66:£0.39 f,= 0.19, P:>>0.8  insignificant
Fourth instar PO
Male 1 3 4 4.66+1.42 to= 1.01, P:>0.4 insignificant
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Table 24. Size of elytron of adult of H. axyridis reared with A. medicaginis during a
fixed instar period in the larval stage (Expressed in micrometer scale units
One unit of the scale is eqivallent to 0.0890 mm)

Length of elytron

Stochastical analysis of the
(Mean and mean error

difference between treatment

Number of individuals

Larval instar  Sex of  emerged at 95% of confidence) and control by the f-test
fixed beetles Reared with A. Reared with
medicaginis C. bicaudata Treatment Control to and P for £, Significancy
(Treatment) (Control)
i ) Female 0 7 - 62.71+1.81 - -
First instar
Male 0 12 - 57.75%x1.70 - -
Female + = : insignifi
Second instar ma 1 7 62 62.71+1.81 #,=0.32, P:>07 insignificant
Male 2 12 51 57.75+1.70 £,=4.32, P:<0.001 significant
Femal T1+1. -3 . g
Third instar emale 1 7 55 62.71+1.81 £,=3.42, P:<C0.02 significant
Male 2 12 51.00+12.38*% 57.75£1.70 4o=3.69, P:<{0.01  significant
Femal - W71 - —
Fourth instar mate 0 ¢ 62.71£1 81
Male 0 12 - 57.75+1.70 - —

* The value at 80% level of confidence
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Table 25.

Size of elytron of adult of C. septempunctata bruckii reared with Aul. magnoliae
during a fixed instar period in the larval stage (Expressed in micrometer scale
units One unit of the scale is equivallent to 0.089 mm)

Larval instar

Number of individuals

Sex of  emerged

Length of elytron
(Mean and mean error
at 95% of confidence)

Stochastical analysis of the
difference between treatment
and control by the #-test

fixed beetles Reared with Reared with .
Aul. magnoliae R, prunifoliae Treatment Control to and P for ¢, Significancy
(Treatment) (Control)
. . Female 5 9 67.60+0.67 64.00£3.05 #=3.56, P:<C0.01 significant
Flrst instar \le 2 3 57.00+5.09 58.33%5.72 %=0.39, P:>0.7 insignificant
Female 7 9 58.85+4.81 64.00%+3.05 #,=6.26, P:<C0.001 significant
Second instar _ . s
Male 3 3 57.00+6.03 58.83%5.72 #,=0.61, P:>>0.5  insignificant
. Female 6 9 §5.7242.72 64.00£3.05 1,=4.67, P:<C0.001 significant
Third instar o\ le 6 3 57.16+3.47 58.33%5.72 2,=0.54, P:>0.6  insignificant
. Female 4 9 54.25+4.39 64.00+3.05 #,=4.61, P:<C0.001 significant
Fourth instar /e 1 3 47 58.33%5.72 fo=4.30, Pi=0.05 significant
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Table 26. Longevity under fasting condition of the adult of H. axyridis reared with A.
medicaginis during a fixed instar period of larval stage

Number of individuals I(.,ongevity in days gt?;:hastical analysis of the
. ) Mean and mean error ifference between treatment
Larval instar  Sex of emerged and examined at 95% of confidence) and control by the f-test
fixed beetles Reared with Reared with
A. medicaginis C. bicaudata Treatment Control ¢y and P for £, Significancy
(Treatment) (Control)
. . Female 0 7 - 4.14+0.32 - -
First instar
Male 0 12 - 4.08%+0.79 - —
) Female 1 7 4 4.14+0.32 £,=0.06, P:>0.9 insignificant
Second instar s
Male 2 12 3.50+1.09% 4.08%+0.79 £,==0.84, P:i>>0.4 insignificant
) . Female 1 7 3 4.1440.32 £,=0.51, P:>>0.6 insignificant
Third instar s sps
Male 2 12 3 4.0840.79 t6=1.51, P:>>0.1 insignificant
i Female 0 7 - 4.14::0.32 - -
Fourth instar
Male 0 12 - 4.08+0.79 ~ -

* The value at 80% level of confidence
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Table 27. Longevity under fasting condition of the adult of C. septempunctata bruckii
reared with Aul. magnoliae during a fixed instar period of larval stage

Number of individuals I(‘hodngevitydin days g.tfo;:hastica%) analysis of the
. . . ean and mean error ifference between treatment
Larval instar  Sex of emerged and examined at 959 of confidence) and control by the ¢-test
fixed beetles Reared with Reared with
Aul. magnoliae R. prunfioliae Treatment Control ty and P for 4,  Significancy
(Treatment) (Control)
First instar Female 5 9 6.40+1.11 4.77+1.63 1p=3.40, P:<C0.01 significant
Male 2 3 5.504+0.64 5.33%+2.84 2,=0.20, P:>0.8 insignificant
Second instar Female 7 9 3.85+0.83 4.77+1.63 £,=2.81, P:<C0.02 significant
Male 3 3 4.33+£3.78 5.33:1:2.84 t=1.11, P:>0.3 insignificant
Third instar Female 6 9 4.00+0.67 4.77£1.63 4=1.92, P:>0.05 insignificant
Male 6 3 4.66:£0.85 5.33%2.84 t,=0.55, P:>0.6 insignificant
Fourth instar Female 4 9 3.25+0.80 4.77+1.63 4,=2.72, P:<0.02 significant
Male 1 3 3 5.33::2.84 ty=1.52, P:>>0.2 insignificant
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Table 28. Longevity of the adult of C. septempunctata bruckii reared with different
aphid species during the maturing period (Individuals collected at the middle
of spring in 1965 were examined)

Sex of Number of Longevity

Aphids used s . ) e s
beetles individuals Minimum and Sample mean Population Standard Coefficient

as food . maximum ) 2ia0n0a5t in deviation of variation
examined value in days in days days in days in per cent
Aul. magnoliae Female 6 13—15 14 12.49—15.08 1.03 7.35
Male 6 12—15 14.0 12.60—15.40 1.33 9.50
o Female 5 16— =>16 - - b
R. prunifoliae Male 5 16— 16 _ _ _
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Table 29. Longevity of the adult of C. septempunctata bruckii reared with different
“aphid species during the maturing period (Individuals collected at the middle
of spring in 1966 were examined)

A Number of Longevity
hid d . . . . .
phids use Sex of individuals Minimum and Sample mean Poeplglatgon Standard Coefficient
as food beetles . maximum . 2::86 0a5 in deviation of variation
examined value in days in days days in days in per cent
Aul. magnoliae Female 11 4-10 8.18 6.51— 9.85 1.98 24.20
Male 11 2—38 10.45%* 2.39—18.51 9.62 92.01
» o Female 11 4—37 20.09 13.89—26.29 9.23 45.49
« prunifoliae  \r1e 11 425 11.09*  5.72—16.46  6.41 57.79

* Insignificant difference of longevity was recognized. ({,=0.18, P: 0.9—0.8)
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Table 30. Longevity of the adult of H. axyridis reared with different aphid species
during the adult stage

Number of Longevity
Aphids used Sex of . . ‘ .
individuals Minimum and Sample mean g‘:g;litt‘on Standard Coefﬁ‘me.nt
as food beetles maximum @=0.05 in deviation of variation
examined . in days : R . )
value in days days in days in per cent
A. medicaginis Temale 16 -6 3.75 3.17— 4.33  1.06 28.27
Male 16 2— 5 3.12 2.65— 3.59 0.88 28.21
_ Female 14 9—54 29.92  21.58—38.26  14.45 48.29
R. prunifoliae  ppa1e 14 9-50 26.21  10.02—33.40  12.45 47.50
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Table 31. Mating activity of the adult of C. septempunctata bruckii reared with different
species of aphid during the maturing period (Individuals collected at the middle
of spring in 1966 were examined)

Aphibs used as food

Items inspected —

Aul. magnoliae R. prunifoliae
Rate of pair copulated (%) 18.2 100
Frequency of copulation (%) 7.0 36.3
(Copulative days observed/Days kept pair) ' '
Number of pairs examined 11 11
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Table 32. Mating activity of the adult of H. axyridis reared with different species of
aphid during the mating period

Aphids used as food

Items inspected

A. medicaginis R. prunifoliae
Rate of pair copulated (%) 12.5 100
Frequency of copulation (%) 4.3 44.7
(Copulative days observed/Days kept pair) : .
Number of pairs examined 16 14
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Table 33. Fecundity of the adult of C. septempunctata bruckii reared with different

species of aphid during the maturing period (Individuals collected at the
middle of spring in 1965 were examined)

Aphids used as food

Items inspected —

Aul. magnoliae R. prunifoliae
Rate of individuals laid eggs (%) 66.7 100
Total number of eggs laid (Per female) 17 131.2
Daily number of eggs laid (Per female) 20.5 25.6

Number of individuals examined 6 5




Table 34. Fecundity of the adult of C. septempunctata bruckii reared with different
species of aphid during the maturing period (Individuals collected at the
middle of spring in 1966 were examined)

Aphids used as food

Items inspected

Aul. magnoliae R. prumifoliae
Rate of individuals laid eggs (%) 9.1 63.6
Total number of eggs laid (Per female) 11 201.1
Daily number of ggse laid (Per female) 11 25.2
Number of individuals examined 11 11
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Table 35. Fecundity of the adult of H. axyridis reared with different species of aphid
during the maturing stage

Aphids used as food

Items inspected

A. medicaginis R. prumifoliae
Rate of individuals laid eggs (%) 31.3 92.9
Total number of eggs laid (Per female) 21 614.5
Daily number of eggs laid (Per female) 18 31.0
Number of individuals examined 16 14
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Table 36. Food preference of the first instar larvae of H. axyridis for the first instar

nymphs of R. prunifoliae and A. medicaginis

Individual numebr of coccinellid

Number of aphids prefered and eaten

larvae examined R. prunifoliae A. medicaginis Total
1 8 10 18
2 6 8 14
3 9 8 17
4 11 11 22
5 11 19
6 13 7 20
7 12 11 23
8 10 11 21
9 12 9 21
10 13 7 20

Total 105 90 195

Stochastical analysis of difference of
the number of aphids prefered and
eaten by the x? - test

insignificant (P for x2(1.15) : 0.3—0.2)

INBIIRZLEBN, RERRISRT LR Y. BRECEXTWET ZRERBBENCET, XENWMEDCS

NWEER ALV REFLTCHEAET SRV WEL.

FIE 1R B 2EREEFHCERL £ F FE 149505, =7 28 1 5ERET 2MaeR
BOBREYEITRICTRT. BRULBEKO F 78 15553, FWEHDELLRML, T_TOMEEIERY
BEOEBER =T FarstL CRIFEZRLE. 10@E0F Y Py AV Xk 527 I 2OHARSHBERF D

Table 37. Food preference of the first instar larvae of C. septempunctata bruckii for the
first instar nymphs of R.prunifoliae and Aul. magnoliae (Results of the first

experiment)

Individual number of coccinellid

Number of aphids prefered and eaten

larvae examined R. prunifoliae Aul. magnoliae Total
1 7 8 15
2 2 4 6
3 4 9 13
4 1 10 1
5 2 7 9
6 6 8 14
7 1 9 10
8 4 8 12
9 5 8 13
10 2 5 7
Total 34 76 110

Stochastical analysis of difference of
the number of aphids prefered and
eaten by the x? - test

insignificant (P for x£(16.04)>>0.001)
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Table 38. Food preference of the first instar larvae of C. septempunctata bruckii for the
first instar nymphs of R. prunifoliae and Aul. magnoliae (Results of the second

experiment)

Individual number of coccinellid Number of aphids prefered and eaten
larvae examined R. prunifoliae Aul. magnoliae Total

1 3 10 13

2 6 9 15

3 6 8 14

4 4 6 10

5 4 9 13

Total 23 42 65

Stochastical analysis of difference of insignificant (P for #%(5.52) : 0.02—0.01)

the number of aphids prefered and
eaten by the 22 - test
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Table 39. Food preferenceof the first instar larvae of C. septempunctata bruckii for the
second instar nymphs of R. prunifoliae and Aul. magnoliae

Individual number of coccinellid Numberof aphids prefered and eaten
larvae examined R. prunifoliae Aul. magnoliae Total

1 2 8 10

2 2 6

3 2 3 5

4 2 5 7

5 1 7 8
Total 9 29 38

Stochastical analysis of difference of insignificant (P for #2(10.52) : 0.01—0.001)

the number of aphids prefered and
eaten by the x2 - test
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Table 40. Food prefererence of the first instar larvae of C. septempunctata bruckii for
the third instar nymphs of. R. prunifoliae and Aul. magnoliae

Individual number of coccinellid Number of aphips prefered and eaten
larvae examined R. prunifoliae Aul. magnoliae Total

1 2 2 4

2 2 1 3

3 3 1 4

4 2 3 5

5 7 1 8
Total 16 8 24

Stochastical analysis of difference of
the number of aphids prefered and
eaten by the x% - test

insignificant (P for x%(2.67) :0.2—0.1)
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Table 41. Food preference of the female adult of C. septem punctata bruckii for the
second instar nymphs of R. prunifoliae and Aul. magnoliae

Individual number of coccinellid Numberof aphids prefered and eaten
adults examined R. prunifoliae Aul. magnoliae Total

1 36 40 76

2 36 36 72

3 48 48 9%

4 48 48 96

5 36 46 85
Total 207 218 425

Stochastical analysis of difference of
the number of aphids prefered and
eaten by the x? - test

insignificant (P for x5 (0.20) : 0.7—0.5)
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Table 42. Preimaginal mortality of H. axyridis reared with different species of aphid
feeding on different host plants
Aphids used as Host plants of Number of Number of Mortality
) individuals individuals .
food aphid examined died in per cent
V. fava 13 13 100
A. medicaginis R. pseudoacasia 12 12 100
V. sativa 17 17 100
M. viciae V. fava 23 2 8.7*%
R. prunifoliae A, sativa 20 5 25%

Difference between the mortality asterisked was only insignificant stochastically

(023 | ~2.71>x5—2.08).
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Figire 5. Survivor-ship curves of H. axyridis reared with different
aphid species fed on different host plants.
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Table 43. Longevity of the larvae of H. axyridis reared with A. medicaginis feeding on
different host plants

Number of Longevity
Host plants larvae Min. and Sample Standard Population Coefficient
examined max. value mean in deviation glia(;lo? of variatien
in days days in days in da"\ys in per cent
V. fava 13 1—-2 1.46 0.51 1.16—1.76 34.9
R. psendoacasia 12 1—3 2.16 0.57 1.81—2.51 26.4
V. sativa 17 2—4 3.20 0.84 2.78—3.62 26.3

held. EFHBOELRE U BRIBURCR Lict k), RBEQHERS3EMTEDLN, v T 74,
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Table 44. Stochastical analysis of the longevity shown in Table 43 by the {-test method

t,(Observed S;gnif‘icancy of
Host plants compared ) P for ¢, difference of
value of ¢) the longevity
V. fava—R. pseudoacasia 3.18 0.01—0.001 significant
R, pseudoacasia—V . sativa 17.40 <20.001 significant
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Table 45. Tectal duration of developmental time of H. axyridis reared reared with
different species of aphid

Number of Duration of development
Aphids used Sex of | -
individuals Min. and Sample Standard ~-OPUIAMOR Coetficient
as food beetles . ineq MaX. value mean in deviation ‘T 05 of variation
in days days in days in déys in per cent
. Female 10 12—13 12.20 0.41 11.91—12.49 3.36
M. viciae
Male 8 12—13 12.62 0.50 12.20—13.04 3.96
o Female 7 13—16 14.85 0.89 14.02—-15.68 5.99
R. prunifoliae
Male 4 1416 15.00 1.15 13.16—16.84 7.66

Differences of the total duration of developmental time bestween aphid species
were significant without the sexuality of beetles (females: #,=5.89, P:<C0.001
Males : £0=6.43, P:<C0.001).
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Table 46. Length of elytron of the adults of H. axyridis reared with different species
of aphid during the larval period (Expressed in micrometer scale units One
unit of the scale is equivallent to 0.13mm)

Number of ' Length of elytron

Aphids used Sex of . ]
individuals Min, and Sample Standard Population Coefficient

as food beetles . mean at of variation
examined max. value mean  deviation a=0.05 in per cent
M. vici Female 10 55--66 60.00 5.33 56.18—63.82 8.88
. viciae
Male 8 52—66 57.00 4.20 53.15—60.85 7.36
. . Female 7 5459 57.85 4.97 53.24—62.46 8.59
R. prunifoliae
Male 4 49—67 55.00 7.17 46.10—63.90 13.03

Differences of the] length of elytron between feeding group were significant wholly
without the sexuality of beetles (Female: £,=5.97, P :<0.001, male: #,=3.33,
P<C0.01).
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uncleared sexually.
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Figure 7. Daily amount of aphid food (average
in the total larval period) eaten by the
larvae of M. sexmaculatus reared under
different daily feeding time. Figures
at the inside of columns show the rate
in per cent of the amount of aphid food
eaten by the individuals of con-
trolled feeding group to the amount
eaten by not controlled individuals.
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Figure 8. Relationship between the daily amount
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larval period) eaten by the larvae of
M. sexmaculatus and their mortality in
the larval stage.
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Figure 9. Survivor-ship curves of the larvae of M. sexmaculatus reared under different
daily feeding time during the larval period.
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Figure 13. Relationship between the amount of aphid food of M. sexmaculatus supplied
in the larval stage and the amount of aphid food required by male (solid
circles) and female (empty circles) adults developed.
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Table 47. Explanation of the experimental plots set in the quantitative feeding experiments

Rate of food supplied

Instar period Daily numder Number of Daily amount in per cent (Daily

Condition of

: ‘ ‘ . . . of aphids amount of aphids eaten
fixed for i of aphids coccinellid eateg by by single in‘%ividual in
quantitative supplying supplied as larvae coccinellid each controlled feeding

) food ) larvae group/Daily amount of
feeding food examined (Per larva, aphids eaten by single
fresh weight, individual in not cont-
mg) rolled feeding group)
Female Male
0 10 0 0 0
1 10 0.03 5 5
3 18 0.09 15.5 ;5.5
) : 4 5 0.12 20.7 0.7
First instar Controlled 5 10 0.15 25.9 25.9
8 11 0.24 41.4 41.4
10 10 0.30 51.7 51.7
Not controlled 20 5 0.58 (Female) 100 —
5 0.58 (Male) — 100
0 14 0 0 0
1 13 0.05 2.8 3.6
2 13 0.10 5.6 7.2
ina 4 11 0.20 11.2 14.4
Second instar Controlled 5 11 0.30 16.8 21.6
8 11 0.40 22.4 28.8
10 16 0.50 28.0 36.0
12 15 0.60 33.6 43.2
Not controlled 40 5 1.81 (Female) 100 —
5 1.40 (Male) — 100
0 10 0 0 0
1 9 0.18 5.6 7.4
P . . 2 8 0.36 11.2 14.8
Third instar Controlled 1 9 0.72 2.4 29.6
8 10 1.44 44.8 59.5
12 10 2.16 66.7 89.3
Not controlled 35 5 3.24 (Female) 100 —
5 2.42 (Male) — 100
0 10 0 0 0
g 9 0.62 6.3 8.3
: 1 11 1.24 12.6 16.6
Fourth instar Controlled 20 1 248 25.9 33.2
40 10 4.96 50.4 66.4
60 9 7.44 75 98.1
Not controlled 80 5 9.92 (Female) 100 —
5 7.58 (Male) — 100
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Figure 17. Relationship between the amount of aphid food supplied during the respective
larval instar and the preimaginal mortality of M. sexmaculatus.
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Figure 18. Relationship between the amount of aphid food supplied during the respective
larval instar and the duration of development of M. sexmaculatus.
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Figure 19. Relationship between the amount of aphid food of M. sexmaculatus supplied

during the respective larval instar and the amount of aphid food consumed

during the period

defined.
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Table 48. Longevity under fasting condition of the adults of M. sexmaculatus reared with
the various rates of amount of aphids during a fixed instar period of larval stage

Instar period fixed Sex of Rate of food Number of Longevity (Mean and
for quantitative Supplied in individuals .
feeding beetles per cent¥ examined mean error in days)
15.5 5 3.80+1.64
20.7 1 4
25.9 4 3.50x1.00
Female 41.4 6 2.33%1.51
51.7 6 4 +1.10
100 3 4
First instar
15.5 4 3.50+0.58
20.7 3 5 =£1.00
25.9 3 3.67x1.15
Male 41.4 4 2.50+1.00
51.7 2 4.5040.71
100 5 4 =*1.73
0 3 3.33%0.58
2.8 2 3.50+0.71
5.6 5 3.20+0.45
11.2 5 3.20+0.45
Female 16.8 7 3.71+£0.49
22.4 3 4 +1.00
28.0 9 4.17+1.28
33.6 9 3.44+1.51
100 3 4
Second instar
0 2 3.50:+0.71
3.6 3 4.33%0.58
7.2 3 5.3341.15
14.4 3 4.67+0.58
Male 21.6 3 4.33+0.58
28.8 6 3.67+1.08
36.0 5 4.25+0.86
43.2 6 4 +0.89
100 5 4 *1.73
5.6 3 3.3340.58
11.2 3 4 £1.73
22.4 4 3.75+0.96
Female 4.8 6 3.1740.41
66.7 6 3.33+0.52
100 7 3.2940.49
Third instar
7.4 4 4 +0.82
14.8 2 3.50%0.71
29.6 5 4.20+0.45
Male 59.5 1 4.25%0.96
89.3 4 3.25+0.50
100 3 3.6730.58
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(Continued part of Table 48)

6.3 4 2.25+0.50
12.6 7 2.71%+0.76
25.2 5 2" Fo.7l
Female 50.4 6 2.6740.52
75 3 3.67+2.08
100 7 3.2940.49
Fourth instar

8.3 3 2.67+0.58
16.6 4 3 10.82

33.2 5 3
Male 66.4 4 3.2540.96
98.1 6 4 F0.89
100 3 3.67+0.58

* See Table 47.
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Figure 21. Accumulative curves of food consumption by single larva of the female
(sampled randomly from each feeding group) of M. sexmaculatus.
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Figure 22. Accumulative curves of food consumption by single larva of the male
(sampled randomly from each feeding group) of M. sexmaculatus.
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Table 49. Longevity, food consumption, and fecundity of the adult females of M,
sexmaculatus reared with various feeding practice during a fixed period
of adult stage

Age of females g‘-\mount of gphids consumed Number of eggs laid in each
fixed for Rate of food L " 1(%‘%1? ‘s:il;%%’ mg) period
quantitative spplied in ongevity
feeding in days Defore  After Before  After
‘ per cent* period of periodof Total period of period of Total
(Days after thequan- the quan- ) the quan- the quan- )
omer gence) ol famme el Rl e T
A 100 27 - - 481.09 - - 1240
B 100 24 - - 358.97 - — 817
- C 100 30 - - 530.85 - — 1089
D 100 13 - — 224 .21 - - 559
Ave. 100 23.5 - — 398.78 — — 926.3
A 0 39 - 378.42 378.42 -~ 382 382
B 5.8 3 — 0 2.82 - 0 0
2— 4 C 11.6 16 - 200.31 205.95 - 461 461
D 23.1 12 - 68.84 80.12 - 77 77
E 42.0 54 - 536.74 557 .24 — 397 425
F 80.7 31 - 456.44 495.78 - 1264 1356
A 0 58 52.28 614.67 666 .95 13 1199 1212
B 4.7 39 48.04 519.38 570.09 13 1228 1250
5— 7 C 9.4 21 49.82 238.26 293.42 7 633 681
D 18.8 14 42.60 88.16 141.44 4 176 182
E 38.5 15 47.56 154.24 223.64 16 492 566
F 77.0 23 47.33 279.68 370.69 32 661 779
A 0 16 211.53 0.75 212.28 491 0 491
B 5.1 21 163.68 45.89 212.92 284 8 292
13—15 C 10.1 20 155.76 65.36 226.40 223 89 312
D 19.8 20 106.16 51.38 166.94 161 80 241
E 38.9 57 196.12 514.59 731.11 428 793 1244
F 76.0 34 190.92 343.80 574.62 447 960 1409
A 0 28 311.74 89.51 401.25 822 176 998
B 4.4 31 313.08 146 .80 462.01 810 423 1233
20—29 C 8.8 44 311.68 378.11 694.05 686 693 1382
D 17.7 40 268.33 298.08 574.93 774 754 1528
E 36.8 33 336.10 157.46 511.32 762 218 976
F 68.5 28 297.29 108.19 444 .39 580 211 843

* See Table 47.

Letters alphabetized (A~ F) indicate each individual beetle examined.



Table 50. Longevity and food consumption of the adult males of M. sexmaculatus reared
with various feeding practice during a fixed period of adult stage

Amount of aphids consumed in each

Age of males fixed for Rate of food Longevity period (Fresh weight, mg)
quantitative feeding supplied in in da Before period After period Total
(Days after emergence) per cent* ys of the quantita- of the quantita- .
tive feeding tive feeding period
A 100 45 - — 197.00
B 100 46 — - 189.90
— C 100 36 - - 149.44
D 100 21 - - 95.28
Ave. 100 37 - - 157.91
A 0 35 - 146.57 146.57
B 7.2 5 - 4.5 6.38
2— 4 C 14.3 49 - 179.62 183.38
D 28.7 61 - 200.22 207.74
E 57.2 49 - 163.20 178.24
F 67.8 31 - 128.13 145.94
A 0 35 - 146.57 146.57
B 7.2 5 — 4.5 6.38
5— 7 C 14.3 49 - 179.62 183.38
D 28.7 61 - 200.22 207.74
E 57.2 49 - 163.20 178.24
F 67.8 31 - 128.13 145.94
A 0 11 53.23 — 53.23
B 15.8 16 59.12 6.60 67.62
13—15 C 31.6 31 41.79 68.53 114.28
D 63.2 44 59.24 147.03 214.19
E 69.6 35 45.45 64.22 118.41
F 83.7 57 51.83 163.12 225.49
A 0 21 78.08 - 78.08
B 12.4 23 86.02 5.36 92.96
20—22 C 24.2 22 79.05 - 79.05
D 40.4 55 79.24 172.08 256.48
E 62.7 29 62.78 16.02 86.80
F 64.1 26 75.40 22.04 111.70

* See Table 47.

Letters alphabetized (A~ F) indicate each individual beetle examined.
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Figure 30. Relationship between the adult age (in days) at the reductive feeding and the
longevity of females of M. sexmaculatus.
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Figure 31. Relationship between the adult age at the reductive feeding and the longevity
of males of M. sexmaculatus.
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Laboratory Studies on Food Ecology of Aphidophagous
Lady Beetles (Coleoptera: Coccinellidae)

Hidetoshi OxaMoOTO

Summary

It is known that an interacting relationship caused by “to feed on” and “to be fed
on” exists between aphidophagous lady beetles and aphids, In order to make a proper
assessment of the ability and usefullness of the lady beetles in controlling aphid popula-
tions, therefore, both actions of the lady beetles on aphids and aphids on the lady beetles
must be made clear, In these two actions, the action of aphids on the lady beetles has
not been sufficiently clarified so far, The present study was conducted to experiment
and consider on what kinds of influence the quality and quantity of aphids exert on the
basic characters of the aphidophagous lady beetles.

It is clear that the aphidophagous lady beetles feed on aphids as their main menu,
However species of aphids composing the menus are generally plural for any species of the
beetles and moreover they are large in number. Therefore in the studies of the quali-
tative influence of aphids upon the characters of the lady beetles, the primary interest of
the study was focused on the influence of the different species of aphids upon the chara-
cters of the lady beetles.

The method and procedure of the investigation were as follows. Six species of aphids
contained in the menus of Harmonia axyridis and Coccinella septempunctata bruckii were
respectively fed to the larvae of beetles and that larvae which fed on these aphids were
inspected as to the variations in their characters. As a result, there were conspicuous
differences among the species of prey aphids in the preimaginal mortality, days of deve-
lopment, length of elytron and longevity under fasting condition of the beetles. From
these results it was clarified that the characters of the beetles vary remarkably with the
species of prey aphids and the degree of the variation among characters is different ac-
cording to the characters, and the appearances of the variation are also different by the
species of the beetles. Furthermore, on the basis of the appearances of variation in
various characters it was investigated how aphids as food should be classified in the
suitability as food and the following conclusions were obtained :

Some species show very high suitability (superior species), some very low suitability
(inferior species) and others medium suitability (median species). Species with different
suitability are found mixed in the menu of the beetles of the same species. Among the
inferior species considerably lacking suitability there are also species which are highly
destructive to the beetles and the existence of these species is one of the important
problems in the study of the usefulness of the beetles in controlling aphids. (Table 1~17
and Figure 1 ~2]



In the case that the lady beetles continuously feed on the single species of aphids during
the total instar period, it was proven that Aphis medicaginis and Aulacorthum magnoliae
inhibit the survival of individuals of H. axyridis and C. septempunctata bruckii during
the developmental period and extremely decay their characters. It is considered that this
inhibitory action or decaying action by the species of aphids with inferior suitability would
be variable in accordance with the length of duration for feeding on these species of
aphids and the rate of progress of Jarval development at the time of feeding on these
aphids, So A. medicaginis and Aul. magnoliae were fed to H. axyridis and C. septem-
punctata bruckiz for the single instar period and the preimaginal mortality, days required
for development, length of elytron and longevity of developed adult under fasting condi-
tion were observed, and then the investigation was made with regard to the existence of
the decay of characters and inhibition of survival and the instar period of the beetles to
be strongly influenced by feeding on unsuitable species of aphids.

As a result it was made clear that the species of inferior suitability inhibited the
survival of individuals at the developmental stage of the beetles and decayed their chara-
cters, and such influences of aphid species as character decaying and inhibition of survival
of the beetles were the most conspicuous at the first and the last instar periods of the
larvae of beetles., [Table 18~27 and Figure 3 ~4]

As the results of the two previous experiments, namely the continous feeding of prey
aphids during the total larval period and the short-term feeding at the single instar period,
it was proven that A. medicaginis was highly unsuitable as food for H. axyridis, and
Aul. magnoliae was also unsuitable for C. septempunctata bruckii. By way of clarifying
the qualitative influence of aphids on the lady beetles, here comes up our third inquiry
as to how these two aphid species influence the characters of the adults of beetles. For
that purpose A. medicaginis was fed to the adults of H., axyridis and Aul. magnoliae
was supplied to the adults of C. septempunciata bruckii during the ovipositional period
of the both species of beetles and the longevity of these adults of beetles, ability of co-
pulation and oviposition and hatch ability of eggs laid were examined in comparing with
those of the beetles fed on Rhopalosiphum prunifoliae which was the species of the
superior suitability for both beetles.

In these experiments it was resulted that the adults of both H. axyridis and C. septem-
punctata bruckii which fed on the species of aphaids with inferior suitability showed
extremely shortened longevity and reduced ability of the copulation and oviposition aad
decreased hatch ability of the eggs laid in comparison to those of the adults which fed
on the suitable species of aphids.

From these results it was made clear that the species of aphids with inferior suitability
for the larvae of beetles also exert the similar influence on the adults of beetles of the
two species such as to inhibit and decay their survival and characters strikingly. [(Table
28~35)

Supposing that the lady beetles have an ability to discriminate the degrees of suitability
of aphids as food and to feed selectively on suitabie aphids, then the vicious influence of
aphid food such as shortened life or decayed characters caused by feeding on the inferior



species would be fairly avoided or reduced. In order to clarify the ability of beetles, R.
prunifoliae which showed superior suitability as food for H. axyridis and C. septempun-
ctata bruckii and on the contrary, A. medicaginis and Aul. magnolize which showed
extremely inferior suitability as food for both beetles were simultaneously fed to the larvae
of both H. axyridis and C. septempunctata bruckii and also to the adults of C. septem-
punctata bruckii and the preference of the beetles for aphids was observed.

In this research on the beetles’ preference to R. prunifoliae and Aul. magnoliae in terms
of ratio, there was no significant difference between the ratios with which the lady beetles
feed on R, prunifolice and the other species of aphids.

From the results obtained, it was concluded that aphidophagous lady beetles seem to
have no ability to discriminate the degree of suitability of aphids as food and to feed
selectively on the suitable aphids. [Table 35~41)

There exist many of the omnivorous species among aphids which are the preys of the
lady beetles and, it is generally observed that the same species of aphids are parasitic
on the different species of plants and the different species of aphids are parasitic on the
same species of plants, Consequently, in the consideration of the qualitative influence
of aphids on beetles it is necessary to prove how host plants for aphids participate in this
matter, Thus, it was experimented as to how prey aphids influence the characters of
the beetles when the same species of aphids are parasitic on the different species of plants
and the different species of aphids are parasitic on the same species of plants.

In the case of the larvae of H. axyridis which fed on A. medicaginis parasitic on
Robinia pseudoacasia, Vicia fava and V. sativa, all of individuals of H. axyridis died
regardless of the different species of the host plants. However, there was a significant
difference in the longevity resulted from the different species of the host plants. According
to the comparative experiments for the influences exerted on H. axyridis by A. medica-
ginis and Megoura viciae which fed on V. fava, it was resulted that the larvae of the
beetles which fed on A. medicaginis all died in a short period, but the rate of survival
of the larvae which fed on M. viciae was very high and the characters such as the velosity
of development and the length of elytron of individuals developed were not decayed at
all by feeding on those aphids.

It was made clear from these experimental results that the species of the host plants
also participates in the influence upon the characters of the lady beetles, but more than
that, the species themselves of prey aphids significantly contribute to that influence.

(Table 42~46 and Figure 5]

The study on the quantitative influence of aphid food upon the characters of beetles
was conducted separately, i. e. on the influence of the quantity of prey aphids on which
the beetles fed during the larval period and during the adult period. In regard to the in-
fluence of the quantity of aphid food during larval period, Menockilus sexmaculatus was
reared by controlling the daily amount of prey aphids at various degrees during the larval
period, And the preimaginal mortality, length of the duration of development, patterns
in developmental progress (the relative ratio of each developmental period), total amount
of aphid food eaten during the total developmental period, daily amount of food con-
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sumed, sizes of the adults developed, length of preovipositional period, number of eggs
laid by developed adults were observed in comparison to the quantity of prey aphids
supplied.

The preimaginal mortality and developmental time of the beetles decreased as the daily
amount of aphid food supplied increased., The total amount of aphid food consumed,
sizes and longevity of the aduits developed, number of eggs laid increased as the daily
amount of aphid food supplied increased. The daily amount of aphid food supplied
resulted in a partial variation on the relative ratio of the duration of each developmental
instar or stage of beetles and also a gap in the time of death for the individuals that die
at developmental period.

From the results obtained, it was proven that there is a very close relation between
the quantity of aphid food per day and characters of the beetles observed and the follow-
ing conclusion was made :

The quantity of aphid food during the larval period exerts a remarkable influence on
the characters of the beetles. That influence is extensive and strong not only on the
survival and various functions for development of individuals but also on the survival
and reproductive functions of the adults developed. The smaller the quantity of aphid
food is, the more inhibited and deteriorated the survival and development of individuals
at developmental period and the survival and various functions for reproduction of the
adults developed. (Figure 6 ~16)

In the first study on the quantity of aphid food during larval period, it was made clear
that the quantity of aphid food per day exerted an important influence upon the charac-
ters of beetles. Thus, it is expected that this influence will vary at different periods of
feeding on aphids. In order to clarify this matter the influence of quantity of aphid food
on the preimaginal mortality, time of development, total amount of aphid food consumed,
sizes and the longevity of developed adults under fasting condition were examined while
controlling the daily amount of aphid food eaten during a single instar period in various
degrees at each period of the instar (from the first instar to the fourth instar) of M.
sexmaculatus,

The younger the instar period at which different quantity of aphid food was given per
day was, the larger the variation of the preimaginal mortality by the different quantity
of prey aphids was. Similarly, the variation of the time of development was conspicuous
when the periods of feeding different quantity of prey aphids were the first and second
instar, but in the case of the third instar there was almost no variation caused by the
different quantity of prey aphids. In the other experiments, except that of the fourth
instar period, there was an extension of the larval period by means of controlling the
quantity of aphid food per day. The higher the degrees of the control was, the longer
the extension of the larval period was, so the variation of the total amount of aphid food
consumed by the different quantity of prey aphids per day was small as a whole.
However, in the comparison of each experimental instar period from the first to the fourth
instar, the variation of the second instar period was slightly larger than those of the first
and third instar periods. In the case of the fourth instar, since there was not conspicious



extension of the period, the different quantity of prey aphids per day resulted in the
difference of the total amount of aphid food consumed and the variation was the largest.
The length of elytra extremely varied with the different quantity of aphid food per day
at the fourth instar period and the variation at the third instar period was considerably
less than that at the fourth instar period. At the first and second instar periods it
scarcely varied with the daily amount of aphid food supplied. The longevity of developed
adults under fasting condition varied with the different daily amount of aphid food
supplied at the fourth instar period, but it did not vary with the controlled feeding at
the other instar periods.

In accordance with the results which show the relation between each instar period under
controlled feeding and the variations in the preimaginal mortality, length of the develop-
mental time, total amount of aphid food consumed, sizes and longevity of developed adults
under fasting condition, the following was concluded :

The influence of the quantity of aphid food on the characters of the beetles seems to
be age specific. The preimaginal mortality and length of developmental time were most
influenced at the younger instar period, especially at the first instar period by the quantity
of aphid food supplied. The total amount of aphid food consumed, sizes and longevity
of developed adults under fasting condition were closely related to the quantity of
aphid food at an older instar period, especially at the last instar period, [Table 47~48
and Figure 17~20)

The adults of lady beetles show a much higher ability of feeding on aphids than larvae.
However, the impact of the adult beetles on aphids not only lies in directly feeding on
aphids, but also in increasing a vast number of individuals to participate in feeding on
aphids through the completion of their reproductive lives. Even though the framework
of the feeding and reproductive ability of adults has already been determined by the
quantity of prey aphids eaten during larval period, the degrees of progress and realiza-
tion of that ability would be strongly influenced by the quantity of aphid food during the
period of adult stage. In order to clarify this matter, M. sexmaculafus was reared
under different quantity of aphid food during adult period and the variation of survival,
reproduction and related characters were observed.

The longevity of adults varied with the daily amount of aphid food supplied and its
condition was different according to sex. In males, the longevity increased almost rec-
tilineally in proportion to the increase of the amount of aphid food supplied. In females,
on the other hand, there was a hyperbolical relation between the length of longevity and
the daily amount of aphid food and there was no simple and proportional variation as in
males. The variation of the total amount of aphid food was similar to the variation in
the longevity and increased almost rectilineally in proportion to the increase of the daily
amount of aphid food in males. In females it was not so conspicuous as in the case of
longevity, but there was also a hyperbolical variation. The duration of preovipositional
period was shortened by increasing the daily amount of aphid food supplied and it seemed
that there was a relation indicated by a hyperbola between the both. The rate of ovi-
positional day of females ascended saturated-curvilineally in proportion to the increase



of the daily amount of aphid food supplied. The daily number of eggs laid on the ovi-
positional days increased with a gentle sloped sigmoid curve and the total number of eggs
laid increased with a sharper sloped sigmoid curve by increasing the daily amount of
aphid food supplied. On the other hand, there was no variation in the hatch ability and
copulating ability for males by the different quantity of aphid food per day. From the
results obtained, the following was concluded :

The daily amount of aphid food supplied during the period of adult stage exerts con-
spicuous influence on the longevity and reproduction (except copulating ability of males
and the hatch ability of eggs laid) of the adults of M. sexmaculatus. The increase of
the daily amount of aphid food promotes the abilities to feed on aphids and to fecundate
(except the copulation ability of males and hatch ability of eggs laid) and decrease of the
amount of aphid food supplied deteriorates them. (Figure 21~29)

The results of this study attained concerning the nature of the influence exerted on
the longevity of adult females by the amount of aphid food was unique in that there had
hardly been any preceding research. In this study, the establishment of the above rela-
tion was explained by considering the proper function of adult females, that is, ovogene-
sis and oviposition. However, a further investigation should be made as to whether the
relation between the longevity and quantity of prey aphids evidenced by the present study
can be extensively applied to the species which feed on aphids during the period of adult
stage, because the variation of the longevity also influences the total number of eggs
laid and total amount of aphid food eaten.

The adults of lady beetles survive for a long period and actively feed on aphids in this
period. As a part of this study made it clear, the survival, feeding amount on aphids
and reproduction were conspiciously influenced by the amount of aphid food supplied
during the period of adult stage. But, in any of the previous studies, it was not proven
how this influence varied with the number of days after emergence. As the second study
pertaining to the quantitative influence exerted on the adult characters by aphids, M.
sexmaculatus was reared by controlling the daily amount of aphid food supplied at
various periods after emergence, and the observation was made with regard to the longe-
vity, amount of aphid food per day after the control period, number of eggs laid during
the control period, days required for re-oviposition after the control period and number
of eggs laid per day after the same period.

Installing the control period in the order of closeness to emergence as stage I, stage
I, stage III and stage IV, the variation of the length of longevity caused by the different
quantity of aphid food supplied was large in the order of stage I, stage III, stage IV and
stage II in females, and in males it was considerably different from females, in the order
of stage IV, stage III, stage II and stage I. The quantity of aphid food consumed per
day after the control period was large in the order of stage III, stage I, stage IV and
stage II in females, but it was unclear in males. The variation of the number of eggs
laid during the control period was large in the order of stage I, stage III, stage IV and
stage II.

Considerations and discussions were made as to the variation of the longevity, quantity



— 94 —

of aphid food per day after the control period, number of eggs laid per day during the
control period, days required for re-oviposition from which the oviposition was temporarily
suspended by controlling the quantity of aphid food supplied, number of eggs laid per
day and the following was made clear:

The influence on the survival, feeding on aphids and reproduction of the adults of
beeties by the quantity of aphid food per day during the period of adult stage is consid-
erably different by the period. It is also different by sex. In the case of females, the
earliest period corresponding to the biginning period of oviposition is most influenced and
the second earliest period corresponding to the first half period of the oviposition peak is
least influenced, and the third earliest period corresponding to the second half period of
the oviposition peak and the latest period which is equivalent to the declined period of
the ovipositional activity is medially influenced. (Table 49~50 and Figure 30~36)



HENRKREFRFEFLRLE

% 32 8
19784 38 % 47
EWREORMRRET 5D, AR B AZBEEEHRE” 2RTLTED, AF

B (1977—T784E) 138205 L Tn 5 T . CO“RE" R, FEOER L cHRHENHXLRE
T ERDERFINTCS. BHOEEREEE 2 BIUELBCERIN TN S, “RiFRE”

BILORE” OB ERRER L OW TR, %M%*E% KET BHAZEBEE (F 761-07)

HTR&IhRN.

" Memoirs of Faculty of Agriculture, Kagawa University
: No, 32, March 1978

-~ The Faculty of ‘Agriculture, Kagawa, University is: publishing “Technical Bulletin” (Gaku-
‘zyutu Hokoku) (Vol, 1 in'1949—’SO to Vol, 29 in 1977-78) as well as “Memoirs” (Kiyo),
which contains more or less extended treatises, The titles of each number of ,‘,;‘Memoi:"s’f afe
printed on cover pages 2 and 4 Coriesponderice concerning the éxchange of publications
. -should be dlrected to Faculty of Agriculture, Kagawa University, Miki~ tyo ‘Kagawa-ken,
: Japan 761-07.

EE%ﬂ53E3)§15EI El Rl . ERTN534E 3°H20H 3 17
OB NEAE B AN ~
& )N ok % Fﬁ O

F R R %Eﬂ$ﬂﬂﬁﬂﬁzﬁésﬁ
MWK KN4 K2158
B (0878) 31 - 8161 (R)




No.
No.
No.
No.
No.

No.
No.

No.

No.

'No

" No.

No

No.
“ No.
No.

No.

. 10

11

“No. 12
No.
No.
No.

13

14
15

. 16
17

. 18

.21
L2
23
. 24
N
. 26
.27

. 28

29

30

31

32

Memoirs of Faculty of Agriculture, Kagawa University

Katsumi HATA : Studies on the Constituents and Pulping of “Akamatsu” (Pinus
densiflora S1eB et Zucc) Wood (March. 1955)

Nakato -NaiTo : Phytopathological Studies Concerning Phytohormones with Special
Reference to Their Effect on Phytopathogenic Fungi (October, 1957)

Hiroshi MATSUzZAWA : Ecological Studies on the Branconid Wasp, Apanteles glomeratus
(March, 1958)

Akira Kajr : Studies on the Retting of Plant Fiber Materials for Japanese Paper
Manufacture (March, 1959)

Kazuo MORI : An Analytical Study on the Structure of the Mandarin Orange Growing
Orchard Farm in a Sloping Land Region (March, 1960)

" Takahiko TAMAKI : Studies of Garaku Paddy Soil and Reservoir Deposits (March, 1960)

Masaki UBHARA : Physical and Meteorological Studies on the Cultivation and Utilization
of Slope Land (March, 1961)

Hikaru Kuwapa : Studies on the Interspecific Crossing between Abelmoschus esculentus
MOENGH and A. Manihot MEDIC and the Various Hybrids and Polyploids Derived from
the Above Two Species (September, 1961)

. Junzai)uro NAKA : Physiological Studies on the Growing Process of Sweet Potato Plants -

(March, 1962)

Minoru SaiTo : The Geology of Kagawa and Northem Ehime Prefectures, Shikoku,
Japan (March, 1962) (in English)

Kiyoshi Kosucr : Studies on Production and Flowenng in Gladiolus (Septembex, 1962)
(in English)

Hachiro KirA : Hydraulical Studies on the Sedimentation in Reservoirs (‘February, 1963)
Aizo Nopa : Studies on the Coleorhiza of Cereals (March, 1963)

. Sin’itiro KAWAMURA : Studoj pri Ameloj de Legumenoj (March, 1963) (in Esperanto)

Jiro AsaNO : A Study on the Formation of Pine Forests on. Seaside Areas, giving due
Consideration to the Salt Resistance of the Seeds (March, 1963) .

Kei YamMaNaxa : Studies on the Pentose Isomerases of Lact1c Acid Bacteria (August,
1963) (in English)

Masayoshi AsuizaAwA : Studies on the Drought Damage of Grape Trees in the Region of
Kagawa Prefecture (March, 1964)

*Toshikazu TaNi : Studies on the Phytopathological Phys1ology of Kaki Anthracnose,

with Special Reference to the Role of Pectic Enzymes in the Symptom Development on

i‘Kak1 Fruit (March, 1965)
.19
. .20

Takayuki TARUTANI : Studies on the Storage of Persimmon Fruits (March, 1965) i
Kunio. KaNo : Studies on the Media for Orchid Seed Germination (March, 1965) (in )
English)

Kiyoshi YAMAMO’IO Studies on the Hybnds among the Vicie sative L. and its Related

Species (March, 1966)

Yoshio NakAHIRO: Studies on the Method of Measuring the D1gest1b1lxty of Poultxy ‘Feed

(October,1966)

Hiroshi. INOUE : Studies on the Fruit Development of Natsudaidai (Cifrus Natsudazdaz '
HavaTa), with Special Reference to Water Spot Injury (March, 1967) .
Toyoki Mi1vaBE : Studies on the Production and the Salt Balance in Relation to Calcium

Phosphocaseinate of Abnormal Milk (August, 1967) (in* English)

Murao Soco -t Studies on the Bark Lignin and Bark Phenolic Compounds (September;,1971)

Mitsuaki OusmiMAa : Studies on Nutritional Nitrogen from Red Clover Silage (November,
1971) (in English) R ’ o
Shuzo TATsUMI : Fundamental Studies of the Chemical Forms of *Calcium and Their
Metabolisms in the Tree Leaves (November, 1974)

Masaru KUReTANI @ Studies on the Early Summer Defoliation of Grape Vines Caused
by Vein-yellowing (December, 1974)

Hisao KuraTAa : Studies on the Sex Expression of Flowers induced by Day-length and
Temperature in Pumpkin and Watermelon (March, 1976)

Takashi Kamapa : Studies on the Rational Estimatin of Rainfall for Design Flood
(June, 1976)

Hiroyuki YamMaMOTO : Study on the Mechanism of Resistance Expression in the Crown

Rust Disease of Oat (March,1978)

Hidetoshi OxaMo1o : Laboratory Studies on the Food Ecology of Aphxdophagous

- Lady Beetles (Coleoptera: Coccinellidae) (March, 1978)





