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nnona poan R X (Hemiptera: Aphididae) Pentalonia nigronervosa Coquerel 711127 nnid
W NIDO MIXNIP DY ,0%PV DYV TP2NNY 71127 N°10 DR IR AT PN 2RI NaT I hw

700 DAY DWW 20171 29N -INIR 2NN 2°pn
DO LYY YT 71127 100 MY DRIV MR OY0RY DN DANT DOPTIT O Ipnn? ypan
MWYA P10 MAWIM DR DM DOPINT W MW 1R 217X SN22 0L R MITIR LMK
79V ARG1D NPDIPIIR DY O ¥ODWR PITAT N°22 AT W .MNWI DAN 0927 N2 Vo) 2973 NONRT

A7 77210 02 R A7 pnnY 71128

nmannna 1.1
NN "y oAt v 'Isle de Bourdon' °X2 19-71 a8na A1nwR1? awxn a»01o0 axion 1.1.1

TR AW TOX AITA-01T AN KT 790107 Hw ax¥n L(Robson et al., 2007) Charles Coquerel
,nd12 D97 a2 2 YW 0°°910-21071 2010 2RI 702 X101 X ,01D .13120 X 5w RN
.(Mau et al., 2004 ; Blackman and Eastop, 1984) fp 7K 119%21 7917°X2 N1nn2 Ak

Sman Al ,(Aphididae) 75va nnc1d maTn w0137 N> an'?d ot nnrex 1.1.2
Klingauf, 1987b; Stadler et ) p1m M2137N2 97 IR ,0°72102 WY 797w NI AN DW 79w MY
711277 NR°I0 . WAT-703 WD 1Y ,A90W-N1 D NPT NI NN 10100, 700 RN L(al., 1998
Bhanotar and ) X591 17372 P77 Y A9ANTY L0012 0TI PRI YOWAN PN D202 PPy 12701
,(Lomerio and Calilung, 1993) 7%y nm°15% °010°0 Mnnodna 19X L7127 N1 .(Ghosh, 1969
1w NHYA LTV NNAID W 197791 ,R-011 A NPYA 1T N7 7°107 .32 NAITY 1903 DT 4 5900
PR AN DWW AU 0 By v 210 L(alata) A10m) L(apterous) 2910 K9Y YHM
.(Mau et al., 2004;) 73wa M7 30 NI12°202 72PN AR L7278 MEIND RN 1TI2 WY 2P

AP 000 712327 D030 HWw oM NPaT ORI L(Rajan, 1981

M L2990 ,m9wn M"Y 3T nyxans g9y Nwecld nEon L5730 ANINA antda nxion oIk 1.1.3
YN .DPOIRN M2 WA DY QTR °32 MY MM NINIon L(TWnn2 27X 1Y) 00901 0"y 03 MRS
TPNR NI DY DRWSI AR%I00 WRD NYVEANM N°29097 A9WNT .NY2°091 NOLPRY NRYRNR 799N NMVENRRA
7170 evupr 79wn (Robert, 1987) 0oum°p 599X AR MIXA 2w 2°pn0n? Nin1dn DR 0°71°2yn7
NB? N223M I9WNT DWW WY NOORDITA ARXW OwINT L0"72 MM A0000R0T IR DR
NDIWN ,7M°100 YW NAXYT 9NN MINN N 21w 0D W MR maws 272 .0707 MMnIony
LOUPR DN NINLEA PR 1120 1w R¥n L(1963) Johnson .(Robert, 1987) nn7n nan1on

T ARW DO 1A 7099 07 DY PO yRaAnn 70D



27 719V NP1 NMOYPIIR N2yn L5920 .0%HN0n 01D 'Y IPYa NYXAND LAY NINCID YW prand x5
MNIRT .27 00mn ¥own (alate) 099115 001D YW ¥HMAY (apterous) 0513 0N 2°0ID NIX KW
NPT N MDY LTI’ ORPTID MR IR/ N MDY 0177 020107 NVXOY DOWND DAV D7V
DR TR T 27N LARWAT DY 22097 12 NIANT DR 9V ,IMRA 70700 WA ,aRwnR2 onn? 012
nom oM .(Robert, 1987; Muller et al., 2001; Irwin et al., 2007) *9%1 111 MPAY MWL I1°17
.(Dixon and Agarwala, 1999; Irwin et al., 2007) 2°5710 5w QNI X7 7107 YDW NRIWA? WHR
251107 T°0ID HW N2 MIXMAY RO AR 7273 ,N0INND 79000 HW NI 0D IR D9D01 22PN
MY TWRH O°5157 °07ID N 0K L2017 DOYIAIT ORX2 0D R¥P1 T (Muller et al., 2001)
mMyIx "y 79507 °D R¥AI .0°O19M D200 KW 7YY 0°20¥nT 01 o o1 L(Muller et al., 2001) X2
.(Muller et al., 2001) 2°5113:71 D209 NX°2 22°Y7 X221 ,MPDVA D¥9AI 2W INIMINI 191 N1
7°1077 MY POV YXANNW) PRPTIDT N2 YN .QORND ORPTND NNOR RIT NAYRIM X072 Py 25w
NONRM AR°197 ,00°M30 070 PRWRD 25Wa 1000w ww? pPhhh A L2070 000 1 ,(alate-nonona
SIWRI YA X 0w ahwa .DONRRTA 009917 DD LAY MPRD DM 2A-"07R D DY DRPTND
9507 IR JT2A-NRYY NVEIA 122100 0w abwa ORPTIIDN DY TV 01D MW oY 2WINNT MYRARD W
DR N2 WA IRWITY IR MWL AR Yap ™ AT 25W1a L7272 00TORT YW (PT NID) MR Mnvyw
Mnpa? 7Y 0MTORY N2Yn PINT TN 72 N A91IR JNAR-NXONN NYXAND OPhan 2dwa ORPTNDT
WRWNT P10 NWADT 23 197D F°TN0 L9°W DIADR DW 21901 YEANND LOwonn 2bwa L5oman 1m0
25W T ,AWOWST 29T DWW D11 DT DW A% WORMY AR DWW TA1 N2IAN 2107 1AND IRWT 172 AR
(Klingauf, 1987a; Powell et al., 2006) .77317777

DORPTNONT WRD ARDNWLD P R 7127 N2°10 N1AN NNt v pkpmae o'nny 1.1.4
217 73120 D10 YW DORPIND D0 01RO MITAR Mndwn Musaceae DT DROWHA 07 0PV
Stelitzeaceae - 0»¥°>7007 ,Zingiberaceae — 091 ,Araceae - 091777 ,Cannaceae — 0197

- oorompn LLiliaceae - o™ wn  ,Marantaceae - 0»vinn ,Heliconiaceae — Ju107 71719°%
Lomerio and Calilung, 1993; Mau et al., 2004; Blackman and Eastop, 1984, ) Commelinaceae
mnxa .(Mau et al., 2004; Pike et al., 2000) o>>1705 nnowny L(Pike et al., 2000; Rajan, 1981
.(Lomerio and Calilung, 1993; Mau et al., 2004) Musa sp. 73327 X7 N°2293 71020 W
,(COrm-1p°vii=) NUPD 1T MHROTIOND WIW-TIP PY2A 2000 T, 17912 D174 212wV X RO 13137

231 DWW 229173 229V ,0°70% 190 FAMY RWINKY 079V 171 MI127 DIV, NOVINTR DWW NXOX
TN TIPTIP KX, VPP *19% M0 7w 292 ,(corm) v w2 (1 7m0 ,an°00 AR7) ¥
0°17977 >N 15-5 2 .M3aNaa I0KR? (MDO=) 211D 17 0PN 21 ,NP200AT 9PN 0°HY XN
TR 0°°N127N07 2°312 07X ,AIX DOW 9 2OND1 011957 .0°007 (M 200) IRw ,0°°2p1 07 22
DOTORIPD IV 077 MW M2 2°923PNT 20T .N1POIPIINIDY NP0 13T MPIRIT NI LD TRART
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VORI MY MINDT YUNA DONPYY 17T ORIN NITAR LI2WPIR-1210907 ,001-011 W N12°202
NPOIPOIRY IR XY ,20MT P12 MIPRR2 702700 NRY DY 7173 DR D0 NwInn

SOV 02770 S0 D mvawn avow: PRY RNIY ,NNMD Nonnp
7252 2°IMAT NP2 1AW PANDT MTIDPN2 09T MT°OY 9D HY IDXIW 3D Q1NN DWW NN
av) LOMIR-'RY WM P2 MTI%2 A70Y M7 AN RNaT MPPnT nw 0 MIXTY 100 ,(19 rR)
D oX ,2007 LOMIR-IRND NOOM PO ,DOIDR-1200071 T L,(NNWIIRT APYNA P12 non AT
AN T3 IMINDT PRI MTIYT 902 LTIWT TIRY RN D20 NAR1NN DAWIRN aphnn Yw o hvn
JIWA TIRY DONART NP0IPIR NPNTIN P27 20917 MITOY P2 2OMMWRWID NN RN mTeobhan
D°IO0T MI2PAT W Y 00191 NU0IPO P2 WP 1RANY WY ,7102 MR aRNAT 02 AR L(19 TrR)
9501 WRD L(TARNT2 MDD nnwna apna Pearson correlation, r=-0.33, r=0.13, p>0.05)
I LA TR VYN OA1 O°IRIA DA D017 ,2006 12A090-R87 DOWTINA AHY 1AM MTI9
AXY) T2MWPIR-12MVO0 DWINT P2 779V NN D°IXI2 NONNRT NP0IRWD ,NRT NAWY .0Yna P A
WK ,NNM07 7ARNT 72200 2007 10MIR-RP2 L2WH YA M7 1907 ,(NNWINT Aphna NankT Ty

STRY MR MIRYAI O°XI2 770K I TR
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ITAN N'NNEY N0 NND A NYPXRIVYR N'na 3.2.1.2
5Y 2°%2on0nwa .20 7R NIRIY JN7IW D3 TIWT 93 TIIRY 73127 7% ¥ NIRRT NIRRT 71127 D01

DX S N TN YUY L7272 1731277 N°102 0°09IINA 22X L2177 02 1Phanh 101,003 1932 MIponi
DI7OR I72 MIDIPN2 ,NRT DAY AR PO IR D°09IIRA 20X DWW LI L, NN 1N CIW3 D7OIND
72w L,(Amnen aphna 2007 SXx -IR1N29Y NN aR702 2007 9719R-IX112D) NoOm NI 73327 Nl
I ,IMNDN ARPN2 DM L0270 219000 TV 1T 2307 707,200 MPpYna Nmap 00837 0199R
OR) NPMYRWR 771°277 K7 IR L7127 D°102 ONRwR Y0 (MNP NMYENRA) 7712770 INRAY NIRT?
PIY PRI ,0MP1 1T 0°IRIT 2109 71127 NRI02 DU0DINAN 0OIXD IRXAI XYY vynd nmapn R (902
DR 09IRY 712°WNiT 71127 NAv10 QIR ,NNWIINT PPN OV 22AN2NAWI LNOhnpa 2177 2209187 107,009
DX 7729 19 193,779 1700 2913 NPAPY 73127 NRID On2 22X NNRY LN 200111 2NN IR L0080
DM MPYNA 73127 D10 anoxa XY 2007 ORR-PIR 2WTINA L7292 DOMRP2 2209IRAT 20837 NNR

9N 2211 ORNAT O°73 7932 73 OX ,NIN°IDN 2191 CIW P2 TNIVAWK ORNA R¥NI KXY ,2"7102 .992
,0%% 190 W aminem nnwnn mphna Pearson correlation, 1=0.24, 0.29, 0.12, 0.05, p>0.05)

Nk sahRainiehishivivniniisbnalsislalay
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ni'n o'7n1 3.2.2

N11an 'yuna 0'7'yon 0'tnan 1'n 3.2.2.1
R7107 MAWYA DR 11P°2 0291377 %9 ,(8-1 7 0119032 BITD) 02X P02 T 2°N2 P02 17 KA1 990 19IR2

NP0V ,2179 QW 0°73 1902w MPYNA AN 10912 1DIN NI N2TT WK ,2OMA DONNRD IS TIRY
OR ,MINWIINT DAL MMNoT MPoia AN NB2I2 22913 NI 03 IRDI A0 .0 A AN an1on

PLUDOMWVD P72 IR 97277 0D
WIMAT NOIR MR D R¥MI1L(9 mHDI2 1ITD) 2°NAT P02 MNWT MPYNA 229N 1M NN NINAn
2005 220K WINPT NN MR MMOWA 10010 Mphn 902 iy Paratrechina longicornis
;73RN AN M) MMowa 19X Monomorium Sp. NP N0 Ph IR ,0°73 193 HW nNwan pona
o Tapinoma simrothi phoenicium NPRI1ATW R¥AI XY ,2005 °11°2 2T 2w 3MN0T 7702
951 nyomn Plagiolepis ancyrensis N°011 N°1And 07 MNWS MPYR2 29017 0K 2% N
mpona 992 Ay omn Tapinoma simrothi phoenicium NPR12 ,0°23 192 YW AMINDT AR2AAR ¥ Mpona
9951 v omn Tetramorium sp. NN ,°71-211° DWTINA IP°Y2 ANOXN 293 192 YW 3MN0T Ip°02 7291
Monomorium N> ,2007 VOIMR WTIN PV 09X L2093 790 YW DDWINT apRha 729 Mphan
DNWYAN PPN DAR QYD 7 % OR) N W AmINea aphne Yn mponna 92 nvomn sahlbergi
nMoX (2007 2171 ,2005 220PIR-0°03 193 YW 3minoi aphna o»nys p ,2005 12PN 2NN Y
,2007 991 wTma 20N YW amnoen apona nnR ave mphn Snwa nyo Pheidole teneriffana
RPN P YOI Aphaenogaster syriaca 1Rn 00MNR-D1 DOWTINA 273 19 SV AMNOT PR 27HY)
,0°93 992 YW amnoa aphna nvom Monomorium pallidum n>van 2007 °21°2 0093 993 W aminon
M. sahlbergi D> ,NRT NS ,NONR TR0 AR YOOM APKRY 03 72 L,TIWT TNRY 72 OO0 1IN
MHDI2 VITD) O°IXIT P02 .AMINDT PPN AV PRI VYA D23 DD HW NNWIINT PPN TIRD AMOw
Qo P YOI |, Lepisiota dolabellaen 7 :0°n277 702 17910 KW 2037 *3w 7291 ,7m17 287 ,(10
o3 017w Crematogaster jehovae Nnowin® N°212% Pm 210 WTINA 2°23 792 YW 3mnsa apona nn
TP MIPYMA IRXAIW 02917 YW 012907 DX LOINK WM 2°93 993 YW nNw i aphna DX avo P 1
MRI7 3001 A2202 .0°I%ITY 0°N2T P0R NYDENT DR N9YIDA L8 177202 MIRTY NP1 NP0 anInown

0TI 010 1w WIMAT NIIR NOIXK 17 oMW1 002130 2ONNY
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9202 IRYNIW DD NN DNITPIWN 71327 NR%102 MDD NI PN IRYNIW 009017 20 <8 mhaw
0°7%I7 AP0 0°N2A

I'an v (D'TINX) NINDY yuna Xxnl nNsSwNnl '
3702 nma
nnIm's n'na D"IX)
Formicinae nyinn-7n

jaliaipl7a ekl

0 0 0.3 Crematogaster jehovae Forel

N

L7 0 05 Lepisiota dolabellae (Forel)
TR0 NOIIR NIXR
28.3 62.6 702 Paratrechina longicornis (Latreille)
12 0 0 1217X NPI¥R
’ Paratrechina jaegerskjoeldi (Mayr)

N noR

1.2 L1 0 Pheidole teneriffana Forel
N°011 p°1ano
4.6 6.3 4.7 Plagiolepis ancyrensis Santschi

Myrmicinae nyIn»-17
1.2 0.4 0 Aphaenogaster syriaca Emery
1.7 0 0 Aphaenogaster sp.
nm
12.7 93 79 Monomorium pallidum Donisthorpe
272 11.9 8.9 e
' ' ' Monomorium sahlbergi Emery
n/nd
64 3 4.5 Tetramorium sp.
Dolichoderinae nym

NOYRIWY/NPNTR DRI
13.9 >-6 31 Tapinoma simrothi phoenicium (Emery)

Nn°102 0°75UN PR IR YUNA DM 2°7N1 1N DIWS ORT PI727 9702 TOVIY NUPND NIWINRA *10°13
TP0Y DX IPD) MOV DN STP0 IRYAW DO1NT MR 027,000 12 wen (8 173v) 11130
:(8 7220) A7 NMAWMRA DMMIWY ARMWIA TNINWT NPNPEY IR 21T NMOw WK L(D°nad
SR NP2 AMmIwA 87 IR N7 AWK 1Y Paratrechina longicornis WA NPIZR DI
TR LWIPW D VYN TNOY MO IR MW N7 T 107V Monomorium sahlbergi nmn
AT TR IMTOW IR AW wyndw  Tapinoma simrothi phoenicium NYORIWST DRI
DR 79°95M VYNIW Tetramorium sp. N°ON37 T°IAR 10 DX TNTPOWA IN2¥W , Monomorium pallidum

JTAYT N 0PN 1w MW Plagiolepis ancyrensis N°0117 D120 710277 ,ANIOW
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D'7N1 "' "2 A¥PRIVIX NNYOX N1'na 3.2.2.2
299% ANDYI SN PRN2 N2 OWT 1PN APIW Paratrechina longicornis WNT NOR NOIYKR

NI 1A DMK 22921 01D OV IDXIW 2°D01 2OV 2°1°2 .OYINR 2°71n1 21N 2V 03 2Ny N ,.'(735
Plagiolepis ancyrensis n°0117 nN°1anon 191 ,Monomorium pallidum-1 Monomorium sahlbergi
VYD) NI WD 21N SW MXIAP 1441 ,01wiwa oy ovrn YW mxap 8 17N L0 193

.(11 o012

D"YaV D'A'IX 3.2.3

D''yav D"'IX Y70 3.2.3.1
.10 =19 NIRD2LA 2°Y°DIM , MO PN IRXAIW 1731277 NRCID W 0YALT AN

TP°y2 nrow Myx , Syrphida -anan v2121 , Coccinellidae -2»nwing nnown? 12 Nwn 798 091
7901 WK ,Cecidomyiidae-0»xn0 nnownn Aphidoletes aphidimyza ynm ,Aphidiidae nnownnn

DPNWNAT NADWN? W 97 N2 1T 2010

.13127 NR°10 DR MO0 IRYAIY N19°00 MYIX 0 19 mhaw

] anown
Aphidius colemani Viereck Aphidiidae
Lysiphlebus fabarum (Marshall)
Trioxys angelicae (Haliday)
Aphelinus sp. Apbhelinidae

.131277 010 SW MW 00970 01 110 mhaw

P 7Y 7 oW 7970
AR M1 Chilocorus bipustulatus (Linnaeus) | Coccinellidae | Coleoptera
fahkifaly Nephus fenestratus (Salberg)
W MM nvnnp | Rhyzobius lophanthae (Blaisdell)
oY Mn1d Scymnus apetzi Mulsant
131 M1 Scymnus flavicollis Redtenbacher
oY Mn1d Scymnus frontalis (Fabricius)
oY N Scymnus interruptus (Goeze)
,7173 PEZNI3 p Scymnus nubilus Mulsant
WY N°1d ,0°09M0
79V Nl Scymnus subvillosus (Goeze)
oY N Epistrophe balteatus (De Geer) Syrphidae Diptera
oY Nl Ischiodon aegyptius (Macquart)
vy mnid Paragus compeditus (Wiedemann)
79V Nl Aphidoletes aphidimyza (Rondani) | Cecidomyiidae

M2 NN'D 7Y DNYSWALL,DTYA0A DRANIRD NTOITINA D'NAY DY 3.2.3.2

027K XM 7D AKX ,DOINR-"11 DWTINA POV XA ,(21 I1R) %12 73127 D030 HW 4TYaA0T 202K
NNWIIAT APRNR O3 NI 797 71, (321 -1 K21 2211R) 2006 1210RIRA1 PRA2 O3 MNYRT NP

.(22177R) 2006 7212112 0°%3 993 Hw AMINET AP ,(321 7R) 2007 127050 239K 093 90 YW
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TP 590 1R RY 191 IR ,2006 071 WA P71 002K 1081 (721 1K) 2mnn Sw amnei apona
2w DNWIINT PR QO D ALY Ntk 10N 27 1981 2°27R 2007 NIwa 2N SW DNwInn
M3 ,MIPPNT 92 WIDIW NYWAT NADWAN 2200 TAPHA 1072 ,0%YA0T D°20INT 1720 91172 920 0993 19D
72173 M52 ¥ ,°0 OR) AT NIND TIRDY 072 NI 719%A1 NRDA IR ,MPOT 992 10 O3 YW YN 19
5w amnon ap?n2 2006 591921 ,821 71°R2 2993 192 Hw nnwian apona 2007 5912 nvwinh o

772 ARNW L(VOIMR-"1V DWTINA) 7222 293 19D YW MPYNA WY A 2120 L,(72171°K2 0nna
T2 DYV ORI NP0 9D IR L(22 1K) 73127 NRIDY 01YALT D2AINT W 2NN DWW
SR DOWTINA ARWY AR 7299V 272 11977 N0IPOR 1731277 Nav1D NPDIPIIRYG 9°apn2 TN IR NInd
192 DPYALT 022N NP0V O3 IR DOWTIN 0D ,R¥N1 L(12NXT 2°N°YDY) 1202-0210PIRAY 09
-T2 2 OR) MNST 02NN 72772 2006 121213-721021821 ,2006 S91-211°2 NIPHNT 952 NRT DX
2999R2) MNP MPLna ,2006 I2WPIR 2WTIN L(O21°-21172 WK TNIND D°2RT NP0 202
NMOIPIIN X, 711977 PW 119121 727 DAY 115V 202K NY01IN L0073 9 Hw nnwna apbna 2007
NPT RDTIRT 9D R¥AI L1327 D109 DP2NRT P ORNNT PTAIWD L1009V Nadna NRYAI AT 29W1 1n°197
W aMNST RPN P P21 ORNM RYNI-PINT 023 (11 7%20) Mpnaw an®n RS 2177 X ,0arn

T 2NN YW DDA PP ,0°R020 RY IR 2523 NP0 1777 22271 2993 1932 WK 00N
992 YW 3MIN9T P02 NP2 00,2107 WIIN 72°100 NP01IR OV IRNWA % O ,N°0M° TNl 07
Mpona) Mo Ipon2 XY IR 2°73 193 YW DNV RPN PR ORNA IRYA -A777 2127 2230 .00
W IMNDIT PPN P ORND REAI -NPWIAT 237 ("1 902 593 Anan 2121 7N XY onnna

.93 992 YW MPHNa 0991 222V IR ,2°IMAN YW DAWYAT ARPR2 MI23 NN WY, 20N

ORNM R¥AI K ,NOMART NP019IRY 71127 D10 HW 009207 222N NP0 P2 IR WY ORI 797722

590 M2

.07Y207 O°2%IRT NP0?IIN MDD 1727 71127 NRID NPDIZOIN NIDDY P2 77X 1p nvna 111 mhaw

e | mm | mwes | mes | imwm o
0.40 ns 0.46 ns 0.27ns 0.8 MoV -7INe
0.45 ns 0.52% -0.18 ns 0.50% 197 W -TN001D -7
0.05 ns 0.17 ns 0.40 ns 0.8%% TNPVID -NWIN
0.17 ns 021 ns 0.28 ns 0.52% 2197 W -TNP0ID -NwIn

0.61 0.22 ns IRENT KO IREN] K TNPLID AN 21T
0.25 ns -0.1 ns NI KD ey | 357 WTNSTIT0ID-AM 00

Pearson correlation "y ,p<0.01- ** | p<0.05-* ,df=16 ,r 7°X2Mp1 07pn 2w 07 2°27w3

199199 WM 2107 101N OV ,0°20T 022N N10PIIR DRNWA-1192 W' .Mpnam PR -ns
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D'2XI 01120 NNt 7w AroI'72IXkN NI9'™OYX 7y ni'rnn b'7nan nyswn 3.2.4
D"yaon
NMI7 YW 123 91KR2 NIRI? TN°1 ARC10M 2°OYA0T 2°20IRT NIPDIPIIR OV 22917 NINON YW AvOwnn DX

020 027K 22911 RY7 (2°070 MIRD) 7123 N0 DXOXYA 79°1077 NP0179IR Pt Npona ooXxyn
NPOIPIIR ,NRT NAWY IR L7217 077 2192021 NIPY22 710107 NPP0199IR 02 1071 ,[uwa 1AW NRY LH90
DOXOXYIT DAY NPT OXOXYA N 91 PR 19INA A0 L,(T°2 001901 20nn 92) OOV DY

TNMD AN°107 NP0 ,0»awd R L(Wilcoxon Signed Rank Test, z=-2.578, p<0.05) o°%910m1

M°1977 NP0 ,NRT DAY N0 A1NR AN NP NP0IPOR SW N9 NP0 1 19001 37

, z=-2.26, p<0.05 ) n71p°2% 219077 1°2 Praw 9727 RN ,IT0 779772 700 2200010 DOXOXYA
ORI 17 DNWA Q1YL D°2INT NP0 Ann 797 °apna (Wilcoxon Signed Rank Test

T NINDY 2107077 SXORYA T TIRN NPT 0V DO2IRT MOYANT TWRI 219007 DXOXY 11 NPT
TN OW PR WK L(224 T1R) 711327 01D IR R0 0°911 21 Y2IR 19X AT 0% NPl

(X24 71°R) 0°%5Y7 YN 777 MOW "YWL MR DMK ,2°370

D'"711 1 TYN2 DA'IR C—— 1M a 01X
---@--- 0" 1 TYN2 N11aN NN —@— NIj7'2 N11an NN'1D
20 + 300
18 + S r
1 ® +250 E g«
Fg 14 ~200 5 %
£ 5 12 + =Lt~
a3 g0 ~150 * 2 3
o 3 8 + 2™
a g 6 | 1100 & §
] s 2
a 4T +50 ZE
2 4
0 : 0

(om?*) 219'0n ANXY? INTh

PPN NN DXV .0MYALT PR 71127 11D NP0IIR DY 0°9nIT MmNl nyows nvna W23 R
LW NPNIRD D20 QYRR M 11 5w pn IR0 + YA 37 DIRXING .0°93 1902 npwnan

.Wilcoxon Signed Rank Test 1721 % %¥ (p<0.05) 7211 1982 712 177 2°972)
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Paratrechina Monomorium  Tetramorium  Plagiolepis 0 = T T E— 1
longicomis salbergi sp. ancyrensis Cecidomyiidae  Syrphidae Coccinellidae

.DOXOXYIT M10°12 DXV °DD 731277 N1 SW 290 201 .24 1R
2I0°12 DOXOXY 2770 1727 ,7901/27RA R¥A1 072 DOXOXYT 1907 172 0O -MITow 2N
.100%-7 71m123 NY2VXNT MMOW:T 2702 197 ,9°2pn2 001 190K oY DOXOXY WM [V
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T .4

n1120 nn'ad 4.1

Mau et al., ) *®170 12°7 DPRT QW 70K 7ITA-01172 ORYIA L7327 7AX-10W ORPTIOT 71120 Nl
-21077) 291707 O°ITRT 922 X101 73127 N1 L0901 DONIRY 711127 217° Manana Mapya ard (2004
N ,%925 .(Mau et al., 2004 ; Blackman and Eastop, 1984) 7112 °%7an ona 02w Hw 0910
27 PAD) DMLY DRI NADMAT ,INA0 QY PO NN 217N W PIIT DROXIVIDY OrIATING
,0 0w M7 L7057 (AD) 2uraR ,(1'D1 0NN ,0%YA0 222N LPD0n RITW [0MmANT L ORPTION
01PN KD W N 10, MW RYAY AT IN2°202 PR DAY IR WK L,(1'D1 77277
.(Pedigo, 1996) m2a7na> Mw»

DIV POIRY DOIMR YOR OXY 117 IRNWIT X 1O NITAY L7000 AXPA DIAT ON2AWY [n¥ XIT 71327 00
n°22 0pn a1 2Yom M (1991 HRW°) mIwn W 2172 221 N0 2D DR 1201 P YW
DIYOANT L,PPDWR OY NITAR D0 09102 2PN 2w OV LYY XD LPIDWR XYY N2 RAR 99197 11127
DY PW aNIa% AR 7172 ,ATOW ORPTID 201DV INAD LIRIN2D-12WPIN DOWTINT P2 28T TN
hlateih B akbiohivi N akeihhhipy

"V N1 T RXAN LORT AN 01D DY MDY 2OYRT 0O OV poYa OR¥AI 0107 710030 Mphn 2172
Abdel-Moniem, ) an&2 &% X ,(Robson et al., 2006 Young and Wright, 2005) 25011 o™ pnn
TRPAT PW OMPON 2377721 13N SNWR DY ORI 1Y 01D DY D0YET 0837 Ny 1on» (2003
NI°T2an N 727 MYP2 MR NI TR0 70,001 MIPTY MIPTY X MAPIY M1 020 (NInnkd
MR MNP NI M 1nRY 2°178n L,(2007) 12m Kindelmann ,7npai D on a5 29977 nyows
Ing HW 7pnaY 190 (Y227 2R PR 0°12°R) MITI5N IR 2PYE 2008 A0 TAX MINNONT A% Mmova
713327 P29 A7V 727N TRIN O AR 207D LM 370AY 2Xp VHYa 0°I¥IT 12 71120

Stechmann and Volkl, 1990; Calilung, 1979; Kolkalia and ) 77°157 77911 072 20K 277K 102
Soliman, 1954, Lomerio and Calilung, 1993; Robson et al., 2006; Stary and Stechmann, 1990;
.0°IND3 MAX-"PoNa 2109 NRYNI %107 PINR2 03 0D 1R¥A L(Abdel- Moniem, 2003; Jhonson, 1963
D2 2197 11 ,PNIRT AT SVAD 0197 177 AT 73R ,0°IN01 MRIPRA TPV %1377 MAWIN MIRXAIY LRI
TPAN2 ARYA1 KD L0101 DWW W D19OK MWK nN1nan .(Stary and Stechmann, 1990) o»yav
Abdel- ) 0°501 D°PAnA ANTW DD LW YW SNNTR-NNT PR ARYNI 017 IR L7902 MY noun
.(Jhonson, 1963 Lomerio and Calilung,1993; Moniem, 2003;

NI°man I ,AR% A°100 NP0RIR DWW AP NIMAN 17 2ORVANAT 21NNV DI RN M1IT N2
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Dolichoderinae | Dolichoderus bituberchlatus Mayer Philippines Ocfemia, 1930
Tapinoma erraticum (Latreille) Tonga Stechmann et al., 1995
Tapinoma melanocephalum (Fabricius) Tonga Carver et al., 1993; Stechmann et al., 1995
Tapinoma sp. Malaysia Ng and Stary, 1986
Technomyrmex albipes (Smith) Tonga Stechmann et al., 1995; Carver et al., 1993
Formicinae Anoplolepis longipes (Jerdon) Tonga Stechmann et al., 1995; Carver et al., 1993
Formica pratensis Retzius Tonga Stechmann et al., 1995
Lasius niger (Linnaeus) Tonga Stechmann et al., 1995
Oecophylla smaragdina (Fabricius) Malaysia Ng and Stary, 1986
Paratrechina longicornis (Latreille) Tonga Carver et al., 1993
Paratrechina vaga (Forel) Tonga Carver et al., 1993
Pheidole megacephala (Fabricius) Tonga Carver et al., 1993
Pheidole umbonata Mayr Tonga Carver et al., 1993
Myrmicinae Monomorium floricola (Jerdon) Tonga Stechmann et al., 1995; Carver et al., 1993
Myrmica ruginodis Nylander Tonga Stechmann et al., 1995
Solenopsis geminata (Fabricius) Tonga Carver et al., 1993
Tetramorium bicarinatum (Nylander) Tonga Carver et al., 1993
Tetramorium caespitum (Linnaeus) Tonga Stechmann et al., 1995
Tetramorium simillimum (Smith) Tonga Carver et al., 1993
Tetramorium sp. "ll“r(;ﬁ;a Bhanotar and Ghosh, 1969; Stechmann et al., 1995
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Aphidiidae Aphidius colemani Viereck *Tonga Wellings et al., 1994; Volkl et al., 1990, Stary and stechmann, 1991
Ephedrus cerasicola Stary *Tonga Stary and stechmann, 1990
Lipolexis oregmae Gahan *Guam Miller et al., 2002
Lipolexis scutellaris Mackauer h,/;zligas:la’ Review of Anonymous, 1995, Ng and Stary, 1986
Lysiphlebus fabarum (Marshall) *Tonga Volkl et al., 1990,
Lysiphlebus japonicus Ashmead Japan Takada, unpublished data
Volkl et al., 1990, Review of Anonymous, 1995, Miller et al., 2002,
Cuba, M
. . * au et al., 2004
Lysiphlebus testaceipes (Cresson) Tonga,
*Guam,
*Hawaii
Aphelinidae . P Tonga .
Aphelinus gossypii Timberlake Japan Takada, unpublished data, Stechmann and Volkl, 1990
Aphelinus sp. nr varipes (Foester) Japan Takada, unpublished data
Braconidae Ephedrus plagiator (Nees) Tonga Volkl et al., 1990
-
W
.N°22122 0°11107 ,NR DIpRRn IWRAPY 9900 77312577 NRA%ID DR QDM ,ﬂ’?ﬂ}ﬂ IR 2D 1 13 D01 YAy
aI7e rPwn ™R 7177 SNYN50 PR
Neuroptera Hemerobidae Archaemicromus navigatorum (Brauer) Tonga Stechmann and Volkl, 1990, Carver et al., 1993, Mau et al., 2004
*Hawaii
Chrsopidae Chrysoperla carnae (Stephens) India Mathew et al., 1998
Unidentified India Rajan, 1981
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Coleoptera Coccinellidae | Adalia bipuncata Linnaeus India Padmalatha and Ranjit Singh, 1998
Coccinella septempuncata Linnaeus India, Egypt | Padmalatha and Ranjit Singh, 1998; Abdel-Moniem, 2003
Coccinella transversalis Fabricius India Rajan, 1981
Coccinella 7-punctata var. brucki Mulsant *Hawaii Mau et al., 2004
Coccinella repanda Thunberg Tonga Stechmann and Volkl, 1990
Coccinella undicempunctata Linnaeus Egypt Abdel-Moniem, 2003
= —
Coleophora inaequalis (Fabricius) IT{(?IVIV;;‘ Stechmann and Volkl, 1990, Mau et al., 2004
Coleophora pupillata (Swartz) *Hawaii Mau et al., 2004
Diomus notescens (Blackburn) *Hawaii Mau et al., 2004
Hippodamia convergens Guérin Méneville *Hawaii Mau et al., 2004
Micraspis lineola (Fabricius) *Tonga Stechmann and Volkl, 1990
Monochilus sexmaculatus (Fabricius) India Padmalatha and Ranjit Singh, 1998
Nephus luteus Sicard India Padmalatha and Ranjit Singh, 1998
Psudospidimerus circumflexus (Motschulsky) India Padmalatha and Ranjit Singh, 1998
Pullus sp. India Rajan, 1981
Scymnodes lividigaster (Mulsant) *Hawaii Mau et al., 2004
Scymnus nubilus Mulsant India Johnson, 1972
Scymnus pyrocheilus Mulsant India Padmalatha and Ranjit Singh, 1998
Scymnus quadrillus Motschulsky India Padmalatha and Ranjit Singh, 1998
Scymnus syriacus Marseul Egypt Abdel-Moniem, 2004
Scymnus sp. Philippine Lomerio and Calilung, 1993; Kritani, 1992
Diptera Syrphidae Allograpta javana var.distincata (Wiedemann) *Tonga Stechmann and Volkl, 1990
Episyrphus viridaureus (Wiedemann) India Rajan, 1981
Ischiodon scutellaris (Fabricius) Tlggiia’ Carver et al., 1993, Rajan, 1981
Paragus crenulates India Padmalatha et al., 2003
Paragus serratus (Fabricius) India Padmalatha et al., 2003
Paragus tibialis (Fallén) India Rajan, 1981
Paragus yerburiensis Stuckenberg India Padmalatha et al., 2003
Dermaptera Chelisochidae Chelisoches morio (Fabricius) Tonga Stechmann and Volkl, 1990

Not mentioned

Philippine

Lomerio and Calilung, 1993
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Source DF Mean Square F Value
cond 1 228.56 16.85%*
place 1 1537.8 113.35%
cond*place 1 230 16.95%
time 18 283.42 20.9*
cond*time 18 36.7 2.71%*
place*time 18 84.47 6.23*
cond*place*time 18 71.16 5.25%
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Paratrechina longicornis - Monomorium sahlbergi - Plagiolepis ancyrensis 0.8
Paratrechina longicornis - Monomorium sahlbergi - Monomorium pallidum 0.3
Paratrechina longicornis - Monomorium sahlbergi - Tapinoma simrothi 0.2
Paratrechina longicornis - Plagiolepis ancyrensis - Tapinoma simrothi 0.2
Paratrechina longicornis - Plagiolepis ancyrensis - Tetramorium sp. 0.2
Paratrechina longicornis - Monomorium pallidum - Tetramorium sp. 0.2
Paratrechina longicornis - Monomorium pallidum - Pheidole teneriffana 0.2
Paratrechina longicornis - Monomorium sahlbergi - Crematogaster jehovae 0.2
Paratrechina longicornis - Monomorium sahlbergi 5.5
Paratrechina longicornis - Monomorium pallidum 5.1
Paratrechina longicornis - Plagiolepis ancyrensis 2.0
Paratrechina longicornis - Tetramorium sp. 0.5
Plagiolepis ancyrensis - Tapinoma simrothi 0.3
Monomorium sahlbergi - Tetramorium sp. 0.3
Monomorium sahlbergi - Tapinoma simrothi 0.3
Monomorium sahlbergi - Monomorium pallidum 0.2
Monomorium sahlbergi - Plagiolepis ancyrensis 0.2
Monomorium pallidum - Tapinoma simrothi 0.2
Monomorium pallidum - Tetramorium sp. 0.2
Monomorium pallidum - Pheidole teneriffana 0.2
Plagiolepis ancyrensis - Tetramorium sp. 0.2
Paratrechina longicornis - Crematogaster jehovae 0.2
Paratrechina longicornis 67.4
Monomorium sahlbergi 2.8
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Summary

The banana aphid Pentalonia nigronervosa Coquerel (Hemiptera: Aphididae), has a
narrow host range, and mostly confined to Musaceae in particular, members of the genus Musa.
In banana growing areas it is known as a serious pest of the banana plant causing plant
weakening and eventually impedes plant development and growth. Heavy infestations may
reduce the fruit market value due to injury caused by sooty mold that develops on the honey
dew. The aphid is a vector of Bunchy Top Virus, a serious disease which so far has not been
detected in local banana plantations. In Israel, the banana aphid is widespread along the coastal
plain and is considered a major banana pest. Recently, aphid populations seem to have increased
in the Jordan Valley. Some circumstantial evidence suggests that banana cultivation under net
intensifying the damage due to the aphid. Information about the seasonal activity of the banana
aphid in Israel, its natural enemies and associated arthropods, which may shape the aphid
population density and distribution, is scarce.

Research was conducted in four banana plots at two sites, located along the Carmel
coastal plane. The main research objectives were: (1) to reveal the seasonal history of the banana
aphid in the local plantations, (2) to characterize the aphid distribution within-plant and mat (the
complex of the mature banana plant and its younger stem shoots), (3) to understand the effect of
temperature and relative humidity on the aphid occurrence and reproduction, and (4) to identify
the natural enemies and associates of the aphid.

The study plots were owned by Hachotrim and Kfar-Galim. On each site two plots were
selected: one netted, and one non-netted. Each plot included about 25 mats.

In each plot we sampled 7 mats (mother-mature plant that bears or going to bear, and one sucker-
young plant) once every two months, and 20 suckers once every month. In each sampling the
aphid population density was determined, using indices from 0 to 5 for the total aphid population
and separately from 0 to 2 for the winged forms. The winged aphids were also monitored each
month using yellow sticky traps. At the same time, the phenology of the host plant was indicated.
Four stages of plant growth were considered: young suckers with sword leaves, and mature
suckers with wide leaves, mother-plants before and after flowering. The occurrence of the
banana aphids on plant species of the family Areceae that grew on the margin of the study plots
was determined. The information collected from the sampled banana plants included also the
presence of the citrus mealybug Planococcus citri (Rizo), ant species and the natural enemies of
the banana aphids. The latter were sent to experts in order to verify their identification. The ants'
impact on the banana aphid and it natural enemies was studied under natural conditions using

potted banana plants heavily infested by the banana aphids. Pairs of pots were placed in the



plantation. A glue barrier on half of the banana pots, served for the ants exclusion. In laboratory
tests, the effect of the temperature on development and reproduction of the banana aphid was
examined. The possibility of banana aphid development on wild Araceae plants growing beside
the banana plantations was also tested. In these experiments, the aphids were kept on leaf discs
in Petri dishes and the survival, development and the natality of the banana aphids were
recorded. Host plant preference of the winged form was examined in a two choice test using
potted plants, banana vs Arisarum vulgare (Targ-Toss) or Arum hygrophilum (Boiss).

At the study sites the most common situation of the mats was a mat with "mature
mothers" that didn't bear yet and young suckers. Seasonal change of the banana plant is generally
noticed during bunch appearance and growth, between August and December, which afterwards
decreases till June.

Usually, the highest population density of the banana aphid was observed on young
suckers, mostly in the axil and the pseudostem, rather then on mother plant. The aphid
population density was usually low between the months January until April, and between
August-September (5-40 aphids per sucker), and increased between June-July and October-
December (65-100 aphids per sucker). The seasonal changes in density of the winged form
determined by yellow sticky traps capture and in the aphid colonies, matched the seasonal
changes of the entire colonies density. It seems that the temperature plays a major role in the
seasonal fluctuations of the banana aphid. Low population densities (5-40 aphids per sucker)
coincide with temperatures above 30°C, and under 12°C, when development seemed to be
arrested. These findings match the results of controlled experiments in the laboratory. In the
laboratory the highest reproduction occurred at 20-28°C; and fastest development occured within
this temperature range as well, suggesting this is the optimal temperature. Temperature changes
during the aphid life had a significant effect on aphid longevity during the productive period and
on fertility; when the aphid was reared under the optimum temperature (25°C), the highest
natality rates were recorded.

No clear effect of the netting was found on the aphid population at four plots examined.
Three-factor analysis of variance, revealed a significant influence of location, netting and time
on the aphid population density. Significant interactions between all these factors, suggest that
netting of the plantation has no major effect on the aphid density.

Although, the banana aphid was never found on A. vulgare growing wild in the plantation
surroundings, in the laboratory on detached leaves, the banana aphid developed on 4. vulgare
even better than on the banana plant (19 and 6 offspring on 4. vulgare and banana respectively).

In the choice experiment, the banana aphid preferred the banana plant over the A. vulgare.



The citrus mealybug, P. citri, another important pest of local banana plantations, presents
seasonal changes that can be seen especially around the months January-February, then the
population density decreases. All in all, the seasonal density changes of the citrus mealybug
parallel with those of the banana aphid.

Strong association was found between the banana aphids and the ants, when almost all
the aphid colonies were attended by ants throughout the year. Ten ant species were found
attending the aphid. The most common attending ant species was Paratrechina longicornis
(Latreille). Other species that were observed in relatively high frequency were Monomorium
pallidum Donisthorpe, M. sahlbergi Emery, Plagiolepis ancyrensis Santschi and Tapinoma
simrothi phoenicium (Emery). In some cases, 2 or 3 ant species attended aphid colonies together.
In these cases, P. longicornis was the most common, probably due to its opportunistic nature. By
employing food baits set in the plantations, we identified two additional ant species that were
absent in the aphid colonies. The influence of each ant species on the survival, success and
reproduction of the banana aphid in the plantations is not clear.

The 17 species of natural enemies in sampled plantations consisted of: ladybirds
(Coccinellidae), parasitoids (Aphelinidae, Braconidae, Aphidiidae), hover flies (Syrphidae) and
predatory midges (Cecidomydae). The ladybirds were the dominant group in terms of numbers,
species diversity and population densities, and were found in all of the research plots. The
parasitoids were rare in the aphid colonies in the research plots when only one mummy was
collected, and most individuals were found in other plots we visited. The natural enemies were
found mostly between June and August. The population density changes of the natural enemies
and the banana aphid were usually positively correlated. In potted plant experiment where the
ants were excluded by a glue barrier, the number of the natural enemies increased and the aphid
population density was significantly lowered, supporting the role of ants in aphid defense.

In summary, the phenology of banana aphid and its associated insects have been
described for the first time in Israel. Seasonal changes in the aphid population are shaped mostly
by temperature. The netting of the plantation in the Carmel coastal plain does not seem to affect
population density of the aphid. Several species of natural enemies have been found, however
none of them is host specific. The relationship between the banana aphids and their attending
ants has a significant negative impact on the effectiveness of natural enemies.

Our results may serve to establish a monitoring system and improve management
activities based on the timing of the changes in the aphid population density and the use of

yellow sticky traps, which were found to be an efficient monitoring tool.



