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fq1y vyn o¥ovonn Rubus chamaemorus-3 napan *n9aw apw¥n (1986) Agrene et al,
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qI0R WAR DYNIATH 2atan ABD Sw 21Taa ¥own 07004 0NISAA MITTIRZ araT
Ao 5y prra 1YY N1%aN¥NR LDIPYARBA D¥TI2TH D1ANanh Y D%3% 0Y7hsdn 0Y3Im
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noaphnw  5IRI NNOMY  DPPANAN DYANKRN 0¥7%T1 OYIPAA LAPAN YIAT) DYITONN
,I7117%90 APARNY DY7IpaNA DYHISn 5w 299319100 DIp?on Swa .awbh AY3?ai01ID
12aRY0Y L,NYThR mynasn L,DY3Y b?n% nownl an*asn .ﬂ'lp'bk’?l by %3p3100 1A rly
LNA?RS 1910n RTIN 912D 1PAKIA OX DA 031779 1030 L,IWIaN 191R3

LD DIPRY MID2100 MINASD D¥1AP WRD 3070 573 TR LPTA 11X DINNSnRA N
AUP N30 ,07783 ONI1PN32 DA YOYNDOA NYIN NN DIXNYOR DYPNIAR DYShOmY maTY
LIRT073 BY78150 D230 Y® DRI ANYT YIR DA TN pOPOn YITR RAN L 1170R5

023800

O¥pan DYKR¥In mIpYRa DYnYY P AYIND n¥HY% Dihnan PR nowinnn ahasa nynd
07210500 0TPON DINISNI INNAA Whna ThABa  L0%10p DYI80MA RPN QrRY  1n?17ThA
LOTNTIR 4-2 137p R oraw

(Nematocera, Diptera) powiny
spINdEn 4-n 0¥I9YT DOWINY 5® NY1aPa1 DYIST DA NINTONI 180XIY D2PINA nraM
n10nana IR¥py oWInYn Peychedidae-1y Chircnomidae, Mycetophilidae, Sciaridae
Sy nYhNT .hRvSnaT OYLIS TIW AN¥RI AN 59b .abwhh paywa 11 DIYR DIywa A
15077 L0270 Y17ra-PN3 235190 0PYTTY NTIVINRA NINGEnNn OR DY DYININ 073N
07732 .02 DTTIPR NN1AAR 1Y0NYA NIhPA 5033 mINaRY DrowAl bhdw BYYANRN 9O
0?59y DIAYS0A 277N TIN3 INENI L3%AR~HNa M0P30 Dptha AdaYaw L nron? nwnd
ox .50% 3y peny? ATIY DINSanA narada nrdhn mihbh nya Anika L97%-n oThiaa
gYounl  LNITI0D YPIN®S  DIPITIN DYPINT LDTIIOKRIN DINSWHAR B DIVINH
n9%N3 DT1A O AI¥A NY8Th nDaBhn 0Y9TaNmR DYBA YN 23 yanvy L (18)nin5d

.02p2ax8n o?pan

0?70 0YA1AT

AT AYIANA DINAShR AN BIRINT 0Ynyoy ovhya Sy uoravhan 1aba oA miywa
DYVIT? NNT nhowan 0?13t L (Diptera) Ewmpididee-n nhownn 05710 0?3137 bw
L(14)1107  dInPpan DYRTII naew N MIY n¥Y¥n ow?  OYhhe BYapans
,A71¥n Nn81Y shny 5y , (15662390 ,¥,3) Snuon ¥histwa yoom1 1982 aR1IY wTihA
D757 L0095 8 Sw DoAY Y3 N¥AI DIPDIRYIVOA N1311aDNA LORT ANSWRD Y3127 40
PTING MM IR NATIN APPTa JNn¥A SB ApaN ?IM93 0¥TMAY 1Th LTNRD miapay
27373 DIV 2y wwl ,uovpte 60 5w ooatm 7in L,bP31aT & 7o andya L1983 wtar
LAPAR

DINNANY BhIARInD L w551 n39tnna 1an 0RNTARY NINNAN?  DPYTIR bY3Yath
DINMANA L5230 qabNRY DYYHY-IY QIPINN NINTONRA ANSYAW NNTY NntT AI¥n hYoYd
Yapan ta RY L9700 onb nrwnenn 0rean TIND Y13 ARY33 027710 02PN YD R¥nd AdR
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DYINALEa MINASHA 1'R LDYRAN TN RYA NONARY AT%IhA DYOB ATIND DYBIDA DA YO R
DR %3 DYYA0AR ANYhan AXANA AYAnR bnh?) Lvixnd o?pann o215 vannw 2T Swe
Lhenn 9N 7103 075713 DYARIWY BTBPaY? ALA Y83 DX D?I?INNR

DY01n DY

D*2anY aon enyd 1y Y Dno Yy 99100 Shhonn phooy antanh v oTniran alanh
0NAY PR NhYSha D MNYY OINNDI OY2I0A Nv2ThAaY 0MNYa L0YAN3 PNYa IFIIN AT AWAm
31 oAy ,(Cicadidae, Homoptera) nip17® naTpey L1190 Y0783 0%9Tan
LN9TA APARNN %5002 BP0 DA OXR PODY ,D?IAN] OAR APaAND

nIntona bY117T?Y DA?2hTe DYRan

aTPan 5w 0Y¥Ia1a1 02nT DYPTSIn AYIND N81Y DTRILns Y90KRIYW O%PINA  NhYwaa
Aphididae,) %y N1n%35 1303 AN DY LOIRER¥A 517717 01pn No¥d KIKION2 DYRXINN
o*?an Sw ontTv?3 L {Collembolse) o%%337op1 {Thysancptera) n%d0a%w ,(Homoptera
LUATA ApaRnn qPnna oYyYYon on or pab .nbaatn L,5nTh Yadwa qprya ,abw

nT1521m3 hhhsnn

nnvann JORPPI OYAnRA DYYSNDa AD¥AW NTh AW AYIND NYONZ Ju anisn 9onn
1190 1YR OLAPAN TA7A2 T hoonn nhend TTIAN PAn 79 RIOK R¥TY LDYAADIN
L0101 0N pTIN DYNYS quna BATRANA 75 ATNIYA LDHNNOna 19w nsp1a AYrawa
aninnb AR?an ARTA NN9An3 AR LD%PON YU NowInk ARTYD MYTRaR Y9on ARYEIN
TN TIND DAN DW¥IA NIPAINT Qrhyd PY T3 AMAIYR LAD9ADa O?377YR 0YpanAa
ADYON YA¥AT LODINH NINNYAZ YA DAY O BY NThan arI¥m nverZ? 5w npintann
ovaTntnn (Psychoda cinerea Banks) 51h winty .(Drosophila melanogaster Mesig,)
DYNP2 DY DA TN TIND DORYA L YRIp K291 miathna 293 9972 nttan ,minNond
Shnaf A¥P NTpn 7Y onothia ba OIYIN QIR DA LANTI0 DYPYSNn DITNY NNan TR
O*a%Nas NNsn NITRA bhnnh a8 nbw 5w noIPLITRIN APYTIA LTON Syn 9ioon
n¥PINY ApZhn hben KRIN AT DAbBINA DIPL %D N%IA% 17X .N19%3% N1YOAIAR nILYIaa
.onnan% oryYann

p0an Y2331 nasynn n2IND NBYY MINNAn? oYITINA DYPONA NNYAY NYia0a 2atpn
DYDORLIVIS NYanNANA ?HYA DPRPANY NN NDIAA LTOR JIIRY DYOTIYA MIRA ¥1%ayn
anann npYTad L (12,10,4)AK7870 Nns DR OTR¥DY RDY DYINYEN OYTRY 10unY? hraith
NP2 NI9%NA ANIIRIN 13Y PI0TI Ay LDINT8han 0ANn DATA DN 23Yn IRA ¥h
LDY1owhte NIRMam OnnYa? N1IN8 Nihasns OYpahn

qwd L (r"n 5x45) 0vanan 7102 QIPT A¥Na 1TAYIN AYINBD TSR 2@ nivar nannan
Yran 230 fwan® 10 1ThAn ahtan 935 Lotna 0?H%30 phhann TRy
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TIOn 190KV DYIST YN DWINYA L %2¥hh~YT qnhaa InTYaw Psychoda cinerea Banks
DNINM9N TIN2 MaY3 1NN OAY NS YI0YaZ 1Ih21 AN DN LPAv? 912 bw onminton
553 Yvapna 13310 DIRYON 0P LIRD APTRIA ONSYPA AYITY 10-I00 Lavi¥n nvevds
Y3 D123 TIBA1 101D NINMBOA L2¥In bIppa R5D DIY O MIRQ YEIA M0MIA LhaTh
091 L0IN980R 7I0n DRTAND 0TPADA AN R1and wan ath 0% mimia L (250ml) aotpw
ANTR AT 219%3 DNtana L MIR? 0or L (101) 573 mintena nhN Angis > Yy
nownian nnishan 5T VIR L DORIAN ONNSDAB DYRPANAR DTXhn AN7AR WRO ,AY7ORA
LNIN950 ANIRA NYN DNIRI NN 127a0hw bY*RYNA 130t

AAT N99Th 980na L0IWIBA NINTANhD 2100 AN NTRhn ONYZ? InYTPn n1aTh 4-a
2300 7wINTR NXDD YNYAR DINTR YNVA LMIOUNIAA NIANSDAN BYRINA DRYD 1nYTRn
NUNS O T2aPON DINYT O MIRNIN L IAT PA3 WIIRA NOPRInA DNTshint RONInd nhhanan
Drosophila melanogaster Meig.,) noYon 2137 5S¢ omn®a 191D 1DINRA D)
0?7357 0PINA 0¥ DYAIN3 DITR AYN 0YATAT Lar¥n 09945 nintonn (wild type
0109802

RN AYI¥N nYoY? nhvan 2 nbaipnn ANIAh DR DYIRRD 37RO DPPI0DYAR DIR¥IN
oPInn LhYPw TIna Lbayd 15 ATAYYN LDYPANA DRYYY NN NaSynR IR DT19Yn
nyarh nntan 1o (11)9% 2 1npy?ap DR DYURD ,09031018 D JATORY D1RM80D DYhYin
0277120 0000 DYNIRY S31pnd TIAYId L07IPA80 DPPINN DR ADIND ORDID NITN ATIND
LONM805%  vinn S5 970 DRYEn DR opann By Spad mpi1T bnona 7and
DAYPRY L,097IRY P35 natTh avrooxviILts *hya peRand ovva A TR owapn
YT7~0y DYPINION DNIDD DYPIINAIN DYITAL OYhown LANTXEA hna 3vS i 1A
myavn *5ya on Snonn 97IR? nrrabnn otbsh pawy 23 yant L (18)n1vhwa ywany
L0800 28 N17I08 TRINY h3YWRa NISRYITM

ANPTA nON
270%30 DPYHA nYTIPIAn DIpamn

0%31% 0I0IR: 12930 DINNONN L YIVIAN YAAY 7I0%an hpPha 1anw mantep 330
{1 n5av)

LIP1AN APARNa AYI¥n 07912 nvan .1 avaop

nvin TIAR "abh Z18%00
n1h1an

0.9 115 07301190 NYhYY ApPaArn

23.7 135 9T Apaxn

0.0 7 BYIoV ApaNn

21,9 73 (n1s1wn nInhsen) nMIpra
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L(0.9%) nhx nn%an P9 A0IAN ,AYIA) 12102 DWPON NTYThY L,NI1D%ISn hinten 115-n
B¥INXR OPANY 59 DINASNAR IDORS NVSYD 0ITYA APAN AT2YIN DIGTION NInTsh 135-3
(21.9%) nntT nvah MY L0TYIT YN MO T0an L (23.7%) Yan 32 .(AqT apaxn)
,N10215n MIhten 7-3 ,?30%30 npbhna migsten #nba 1anmiaw nynasn 73-a3 Yapnn
N5 ,(D%350 NPARA) NRY ININA DOOR DANSOn NI0YY INARI NPAR N9AaYIn DhybRw

.N1Y%8 pobah abapnn

TP D12aRN
DIRD WPTAI 0YIPR ORI LOTYAR WRTIIY IINI80a ORaN IRN¥A) 01PN ovyd  pa
19790W0 NINTAN2 IRYHDIY DYOYIAN BYPTNN LD AR On RY tan DR aRY nYnnan
NPARD D122 WNA NIIMAA R OAANII L0V (H1TTD) DITATINLAL DINIApY ownyd
s170790 13010 0YA1R 0YIOR hY?hha LNTPTR IR PTapd 97130 771Yn01 ,NTwa DPRahn
nY¥hno LDY¥Yap hw% nynhsnn 9PN ANR Y93 LD17%a8a DBIN 1Aa APTAl IRT T1ayo

5S¢ omibryoan aTIbo AT AMIAP2 DINMShR MO L0YPDIon YhYa 173 mhasnan.

oYDYoNL PY¥hRY  ATTAIA DYN9ohn Sw nTatmn DYITA1SY TTRIND  LDYPYARAR DYRPONA
L00RA DIUBYD NITYA ANUYA ATTA APARN NAbIn L0YINK DYNANH APAR DA D?In10hh
I ANT APaRn NSbiIn)  P10%23A WMNA OYINR 0YVISn  ARYNa- ABDRI  ATA AparA
5v phana D5TA0 DNpN¥R ASONIP APANI NLYY ARINA YPARIN BPha¥a NNt L (pn
ApaR g10eN L (PORYTR 9WINn AOT APaRh naoyn) YIDPIA AWyl 1aw bippin p'p 20-9
npba A 015 DAY D27MEY 710720 ORI DINININ DYNANAY ARAN2 ARY3 PIhT Tipnn
NpX2 0% DN A9 *nda Aa'an onpaxnt L, (Clomse) NP0aa havhan ATMAN NaEn
L7RYY DBRAD-YN 113410

Yy Y19wa on 0YIDRA 2D LANYI BRRR ARTAAR mInipn 103231 0?NI0%an DoYayd
BPRTAY 11570R 0Y5 D%3199 DYI0RA .0%0 Y35 Yyn p2avs 40-10 0193 »NTR=510 ypap
0YI9%1  bYMYpR  bYhTan ovavep  ¥3 nrand 1w LaM™p 6-2 RIA nINn 1pn
DOTIN APYTI AneYI DY0N IR Lanya 295 nM™p 35 ntn AT oYphtann DPInRA 1932
L27PIArA-90R DAYRa TeY) mipaxnn 5 L {2 abav) haw ayo

b nLina phath 2720 R¥n1 RS DIPINT 0'nyb PO ,N107901 IR¥AY 0PN NTAIYR 9%h
19983 AT APAR N9DIN 73 ANAAN OR DAhTY e ‘(F[2.12] = 1.63n8) ny¥yapn wyow
L1700 DVAN BR DYsen YNYaRDD

1184 avan e '(F[6.12] = 23,54) DYIORN 1% Y2apnn nvana bYIo%l pYhIan
DMANA AP ATTR NRA LY¥YAna 69.7% L0301 YNR2 apPynA DAY WA 23pnn TNha
AvINA 1YY DbYO73h Lmynhanha 44,9% Y y¥Inha nYats Yban bRy Yea ovoyTa
61.5% y¥inna rvan L,0?pP2N AYEA TRIND L0TI9N IR L0013 MINI TIRND Y053
L17.5% n%n 1981 pawa nvann yXINB L,0?7700 %¥a ©TI5R 7102 .D1IN10KN DINTanan
295 an'a x5 wpowd  gienn abny anra L10%-% PO ¥YAn NN MY Mays
LMInTon ninhen Sw onvan

52



,07112 277%a~%han h%I¥n a2 noan L2 hoav
LT APAR 20 NANISKR5H NaDTnat nYYaAL npanna

79T Apasn neoin| AMT ARpAaRn KobIR 23 wjiy ™I
narwn b1Tran-nra TP I PR wann mipn mahn 10730
navips 1178

wnui TR Y00 TR nabn riny n90B

aoan |mansenn | nvah | nthtsnn | ALIn | nARaenn
niphn proiuatopr npein | 14022045 nn | 51,9 27 52.0 25 38,2 55 19,2,1981
nephn | pYeroatdpr nwrn hiw | 13801942 n%ana 86.4 22 62,8 24 66,7 45 19.2.1981
aphn | nwcroatdpr nyMn e | 13801942 nrana | 56.0 25 60,9 23 73.2 56 16,12,1981
nasn o¥Ta o0 Yote | 13581698 ooy | 94,4 18 60.0 20 47,5 40 22,2.1981
aeyin by be | 13551698 | IT mnvw h1a 31,3 16 22,2 18 13.8 28 18,2,1981
RUVEYS v¥1In oTae | 13551698 | II n4e nva 6,3 17 15.4 13 10,0 30 16.12,1981
nam rrban nyax | 13361698 nbny 0.0 17 0,0 18 0,0 35 18,2,.1981

(arcsin VP) n1bynb n¥¥n91o0590 90OND NYBOYOLDO 13023 0%31173N

= = * &
D*?19%0 %3 = 1.63nS ,F[6_12] ni7Th 1%a = 23,54

F
[2.12]
Q¥NEN NoYYh Lh19?T3 N1YI90RT ALYIB ALANA wpwd DYBYBRA LYINR HIpPna na
D?NR¥D TIRB 735 583 ,DMIYTIanT 0OPNB¥N DTYIVYOR OYYIIA ATAO Ab¥h TTYNDY woed
L(5}255 pvoTa pawx

NPaR R%%2 oYpan by 02710%)

RIN¥ING A927002 ANIKRDY DTAY AYI¥A DIDIY NINTAD TIN2 DYIYTI 1PN 0PPINAY QAN
nabIn JNPYTNY M@N NINShn 29 AL3NA MYIY LATWa LATPAT 210730 npbha nIparan
10 R MInNanh neah YYTEa pPAa3In 19181 N A RY O ThIordp 19IRa Apan
nIann hvah YR 1A MEYIN nprna L (2 aPav) Tava orphna ¥Toh? mavna
N179¥097 D129WN 19013 MINI90n 5w npanh My L (23.7%) nrnaonbn ipaminw
(b, = 0.346n8) TiNB 0T ,(21.9%) w¥pana

nhvsn Th TIN? phnh 9%hna 101510 L,0TI5%Bd nNaShi TIPBR DN P1TaY  nnona
anP¥In LN03IRA AN33 AN NIAISRa YO O¥ITA Baphn L NTayna 1¥TVAY AdYon raNar
T2 D1 ApaAR DNYRI DY ez kDY nInTonn W02 o'eabn deoattann > nYweRn
{3 hbav Ar) DY218%0 ARD WPI DNT ATYPR 0PYTAY L01YNSD fheds

Drosophila 4%nnn n0Y0N Y2337 5 Yan@ NINIAP 103510 NI0YIOB minven 39 Tind
DOIST HIININ 02 ATayna 1571 avronn va1ar L melanogaster Meig., wild type
ARt TUR O%Pan Sv nabia AMap L0012 By RERAY APAR 27a7a 190 RY Y maman
Psychoda y1nnn 590 seany 2 anvn awanh %y 0DI09503 0%RA0A DYEhY nysen naThad
awha 1227 n1h990 7102 "2pa K¥naw ANRn AprTad haa At pan .cinerea Banks
10 1ane DINYaAR 102310 DIOYIOn nyhhan 16-% .nY1¥n D¥o1? Sv nurab pramno
LPYSRTI ONTYIPA NTASTH OYITN N19PR S TTLIYSORI 186RI wlwAnTA %I rwiny
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AN DPARA YS9 hPand TWeRYT AYYEA NYoYY Yhny TN q10®RN NNY 0ipn nDavpa
TWwMAIn ,0'20na ndayed wwom wrpYns L, 1eabNS L nn¥n bY apaR 799331 oeaTh
9ThA 18%Ta yop Tin%h 9hRb ayesa adiyon Lmi01om nihnen 14 10Ty e Snona
17210 SInonn orwe LBInonn n¥P AR AT hnpa® LbY%apan oYnashn Sine 91TRA

LARIR 27A0 P2 2NORA YRnenY TopIn LMIptE¥A Y10 Y 2101 1100 D1arTva

AT NparRn oYRa D’P'ﬁl‘l nysgha nPy¥n noYdh nwan L3 a%aw

nLan T1hR 1800 219%00
ninaan

84,6 39 noTbn *31at7 5

87.5 16 an rwane 10

71.4 14 5tnona n1pY¥n pwaan

0.0 34 {n1b215% nahash) nYIPYa

1%H A0I0N 221327 17TINIA ARy minaann 39-a avann MY 3 Tdn 3 a%ava 11y
.210 wI0T 1TNYA 10PORY nrbnanh 16-3 Yapnn (87.5%) nnvT hvan WMy L 84,6%
sN71P2a0 nnnan 34-a L (71.4%) n21Ta avan? anta nanhenn 14-1 apann n21ys oa
nuan Anh K2 L0%PAN NTTNA AR DIPTER DP9an KDY I03A TYINa YAN1IY ninaan
_ L1178
NT YR LAYISR? DYYYT 21,949,61 tind pPpann naThn anx> vhapnhe nivaon 24-a
8- Yapnaw (16.8+7.34) miz7ish Myown (b, = 1,32 ns) pnaim 19181 AN T3
LT%2I0 NPARN 123PN0R DIYITA LTOORD NLATS NATYA AT APANA AYXIA JRAY nIhTen

.(88% - 64%) 10%n 10331 DTN 1%A L,AWBA 0332 YTan kYD
07300 13590 ,DIYATA NP AN?7an% DYYITA M0bn ;hvanh NYYY npYTa by qova
AP?TAY MINn LYK BIPDYIPTHRA InprTa bwh Lb23tw hpanh ¥21a%0 1harpy nipdan
AT apar 1roItnd N oYpon Latan-Sna I0YIn npdha 1Y¥Ia R 0YNIDan hpda
790730 nbrhnn ninpy widws oina LhYYY YaRInw niptwa h1o?on nihhsn® 19Thn
IvIn% Ty D3I2IN 0Y73P3N bPHISN DN NPT NITEA YUPpY ,DPNANALZ NINYonn 1981
oy oya ¥TInY ApT onvptn paTya wwhna aprTan 382 JFLAGA notan b anpraa

L0%31PR30 ny7ay owd ,Cotton Blue no¥nna 1230101 Dwk1aw mapoyn

190w LVIhan ARAR 09%ThY 0290 DADYYS AYAnd nny mipo¥ v brapnn hasn 9rhana
WP W12 RS 5 ARYSIN DRT AT21Y LBT133 19T8hnY MIpY¥AD DAk TANA 95 vynd
DR¥Ra R2 nIN5n 12-n napdx 69 nprTaa LnpdEn Sw o Diavany Aparia 793a%3 113 21
1oRY nihon 15-n AhpS3 wR pIpby 69-3 DRT NniY? LAPAR Y9373 Yw nvra)
A% 023ph1a 17han? nan %Y LApaAR A9 2W N2YTR A0YaL AR L0%Pan raThin
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DX 72 WAATHY Y .MIpHYY 174¥IW 020 APARA Y9ATan PUh 1pNn NOBA N1318h TN
.Ta22 nTANY DPaANn ANt At Savos

19003 LIWORD NLSTS [ITYI AT APAN NTTRIA 1AYeRY mInvsnan 1npdiaw ,nipbynn
AP L0%739 30-3 Y53 972 1011 MphYn 5Y L5T133 1ITSAAT 0239 APAR YI373
VYR P 1KY DPIPNRA LNTNPDEN NIBLOAY APARA TIATX 1A WP NI S ANYSIn NNT
L0V 0P3WRT IR¥NI NINYOn 16-n wpYaw nmapdy 75~3 L,A0%333 APAR Y92%3 TIRD
IN 0?90 1303 0%2 LTP0? IPha R¥nd bnn 18~-a ,0%3iwna 1NN !'I'IP‘JR 31-a "
DY3IPNI Y WY DIPHYA 5Y ¥ ATAIPA 992 QYD 1R L.NPYN¥A DaITNa hwibe
L0%977 16,8 y¥Inna 19%¥%1 DYPI99 i%h ALY hniNa 1paninw TIRNan 1YTRY oYTTIa
.D7370h3n 253 0%3%han 1R 077990 YIPYAN 07 3pnna 159

138 DINTSna 17AY5NY AR L,0RAN 19ININ 1AYSXRY NINMSNa DYV NPARD DL?aa
ART1D AYA0 WK N30 nYIYon ARYIND NYUORDA L1TTY WY ZINOBA 1ENATH D1pYER
LMD 2992 1073 RWTAS 1T .01PRpYNA nnLsa nR novayn (Pellicle) n*ni14pa

11711 D15

0N anYe

TIANAT YAST OWAD 1D DA5D NnYIR LATRPAT ARTEAN Q312 SNUYTa DnO1s ArIvn nroad
npann mI%TYA oA ADNTS DIRANT PR TTIRA ATH Swa L nIpd¥A nR QM0RT1 Aparn
991%% 0%paha 0¥1bnn DR DTS AMYY OB ARNINOY Lhawh v DRT hsipha
n91 ano wr AIED DYSYS5 nnyd NThon nasd N1 vk NIYTh NTINY n¥noyad oppann
L9910 n1vs5 ad nrawsenn n1a1on

1730 qwR ,Shonn S 1aon 5530 haanht YRapn Y35 Syn nRpanpa Ns1PTh hhasnn
910 DBEa Ym o RYTh Tash DYITAA L (R A1IAN) TTAA RRS 5Y 010 9183 11*5vn
n1oyn by Lnpiyn DoYORY NRPANN 2M393 NALYA YR AT 231719711 AJas L nnMann
L0 00211 APAND TIATA 12°C-1a9 ,N0%330 ON [Y20Y8 93X 99102 N1D183aA bihh
N3P L0111A01 M3 DT QN8I DIPTARD 02PN SY AUYIAN OmIPIYD N2y
, TINNA DITAARN 101 LATH INYY AR 0YhY nYatpnay L87100 YT 5D nownan An?asn
DYIYING DRYNTSN3 000 NIPTaA? 0PMI0%0h DR D?2vTan ,hYhY wTINn e EHR )
171590 DR RTH OR AYTTan hB¥a NITAR DYhNan SR 17299702 anvaa ,ontbryab arnian
L3%0 nypon hinvan enw 2195 nthnonn aTi¥n n?91%3 ,.N177S VIINZ TTNYh no¥h 5w
L07WTIN TY TParn5 n1%19% Daniwnh nN%I5

hn:b 1190% w? 0o%pan p12rved ovh1a DaYR R DYat¥? wpba NN ATn YRAmA
P20 97y L0%RraNn oA Sv 037 bravn S¥ann (Polyphilic plant) »5radin
N31Y2 0Wuhn NIIND L UNAWYA ,DYINRN BY3%hR YIY-5Y  ANpANA DRLAYR 0P YaRNDAN
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503 P<.001) 1AYTYYR DAY DYRYOYNY 1IPYAY OPYMATA 1PEOS WRD DA LPTN 1YAw
DYI0R DYYNIBEA 1R DTIAN ININGA 02a%5¥hn Y9137 159501 qwns L (11 ab%av ,b¥pnh
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o*hny L2
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bana 97¥2 awIow Y2 RWW L,TITR 553 y¥1oanA oYha¥a 107D TIAR 8% D%21InaA
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TINT AMIAT TNIN L0705 100-3 fp7 10-3 p¥Inna 0771p7a 19085 0¥Yhptwn nYIsdnn
y¥YIARn DYTIPPIN 00a3 B951n 1%h 55 Sv 1t TIMAY 91a TN 95 prawthn b

L5

o9 qson | F O™ 187 IR ANAT MR | e oA | ot
nYa¥1 neaxni x+8.d x+g.d n'b nhavp [ mi7arava | morTa oY o
500~600 P 9x10 | 9,47+,2,6 | 12.61+1.75 0.4 0.6 9.1 n1avy nbw
250 T 4x10 2+0,1 9,125+.1.33 -- 44 - 337 bTn
a - X%=48.77  p<.001 (d.£=2)
b - t=5.927 p<.001 (d.£=52)
c - t=9,084 p<.001 (d.f=52)

L0908 AI5ea a1Np hrns% 2n953 bDYa1atY bYI1aT Se nvarpran haon L9 adaw
L0708 100-3 1 10-3 y¥inn 0%917%2 90nb 0vbdpien oYisbnn

orhis 90N 1ar Y% D*1I1aT ot DT 01D JPwn
n*ax) nr»axnn ntaiop nrrira*a

300 3x10 9,55 9,67 11,4 | nvra 9 | 29.4

500 3x10 8 .47 2,33 - nb3 A 7,5

300 3%10 22,66 - - nb*a | 11,5

700 5x10 1,58 1.53 - 2935 | 21.3

300 5x10 86.94 .08 - noy | 17.4
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1986 »'a p¥19aTh %0 SwoyNInn TVIN 1985 n"n p¥11370 1M Dw YXIOD TUR
7127 vynb 14T maad AT bynd 1137 1and utpn
Gy revunn ©prarhunn bnra95unn Spyaabenn
n xta.d n xta.d n xt8.d n xig.d
9 9.34+3,34 16 10.14+4,24 26 10,92+4,09 42 11,58+3.88 LR ETRE )
12 13,39+3,38 17 11,78+4,05 24 11.75%3,36 34 10,5643,52 nb%a 9n

a - t=1.2 P 1 (d.£=74)  n.s
b~ t=.786 pa.d (d.£=48)  n.s
c - t=1,138 p3.2 (d.£=31)  n.s
d - t=2,32 p<.05 (d.£=19)

07712Th 771992 M90n 0% oYihpwwn
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b 1] xt+ad e LLh ] x+ad Mo xtad ERAT xtad
EERITAR WP p¥Npra orNpT
119 8.15+2,59 210 B,75+3,29 119 10,26+3,18 210 11,58+3,08 3TA 1Py
653 14,34+3,63 738 12,9545,21 653 15.44+2,41 735 14,56+3,47 by A
a - t=12.610 p=<.001 (d.£=943)
b - t=16,90 p<,001 (d.F=770)
¢ - 1=14.141 p=.001 (4.£=770)
d - t=22,427 p=,001 (d.£=943)
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Sv 1T A¥Iapa L0YI0RT ARTIAn AYTIRYNMB L,N129YA DY Sw AN?IS tnhd 330 NITSTnn
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0?2%0%ni n¥IAPa L (6,9 nikbav) DraaATAY DYINRAR pPNa MhaYb L0931 W D%31aT AR
77133 3R DN PYTaY 17%3yn AYANY L,DYWPrANZa DIVTMOn MiToxn Yoyl RS oraabn
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191R3Y 12 DY DIPIINN DYINR NYTIAVY VT ATIAY 22103 WP abiTa T brhhe axap
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D20 Y¥ 2hY 111an *19=5Y nnpaka oR DOWaRnA L, 1981 0¥HM8h N13150 S1Yona nooya
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flowers group, most of them have nectar and are white or yellow, are small
bees with short glossum, and flies. We discussed sgeveral poasible
explanations to those differences in crucifer flowers and their pollinators,

in the different regions.

Display versus reward in plant’s flower
Dan Cohen and Avi Shmida

1. What is +the selective advantage of resources investing in the

attractivity of flowers for pollinators?

2., What is the selective efficiency of floral display versus reward for

pellinators?

These problems are discussed in a geme theoretical context of many plants
competing for the visites of wany pollinators. Displey conveys information
about the location and the quality of the rewarding flowers.

Plants can evolve high display, low reward flowers to cheat the pollinators.
Cheating is selected against if the insects can identify particular plants
with low reward, or if the effectiveness of pollination increases with the
amount of reward in a flower.

Large showy flowers use up resources which wmight be available to increass
the reward for pollinators. In many cases, it seems quite clear that floral
diaplay is much larger than what is needed to allow pellinators to locate
the flowers. How can we explain the evolution of expensive and showy
flowers? How much the plant ‘should invest in flower display and how much in
nectar and or pollen reward?

In this paper we present a model for the evolution of floral display as a
‘process of coevolution of the allocation of resources betwsen display and
rewvard in flowers and the preference of pollinators for flowers with larger
displays. The evolution of display has been conaidered msinly as the regult
of optimal communication between plants and pollinators. There 1s no reason
however %o consider the evolution of floral display as truthful
communicatlion. Rather, manipulation, cheating and mimicry are the mors
likely contexts for the evolution of display (Dafni, 1984; Krebs & Dawkins
1978).
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Morphological and color differences among Crucifer flowers and their
relation to the pollinators: a comparison between the mediterranean
and the desert regions in Israel

Avi Shmida and Reuven Dukas

In this work we studled the correlation between colour and shape of flowers,
and the pollinators and the length of their glossum, in crucifers from a
degert habitat compared to those from a mediterranean habitat. The crucifer
family is one of the larger plant families in Israel, numbering a 112
species, common both in the desert and in the mediterrsnean regions. Several
questions were put forward: 1. Is there = correlation between f[lowers
colour, shape and gize? 2, ig thers a correlation between flowers shape and
colour, and their habitat? 3. Which are the pollirators of flowers of
different colour, shape and size traits? 4. What are the possible reasons to
differnce in flowers shape and in pollinators, in the different habitats?
These questions were examined by analyzing flowers traits of crucifer
flowers, and observations in the pollinators of 15 crucifer species. In
aﬂdition, we observed the pollinators of several representative common
plants of the chief resaerch sites - Har-Gilo, and Ein-Gedi area, in order
%o charaecterize the different habitats, Certain characterizing of the floras
of each habitat, in respect of possible flowers size - pollinator matching,
was done.

We found a high correlation between floers shaps, colour and size: pink
flowers are generally big, tubular, the calyx has a bi-sack shape, and the
flower tends to bilateral asymmetry. The nectar is secreted from the two
inner nectaries, placed at the base of the flowers tube. Yellow flowers
usually lack flower's tube, their calyx is not of bi-sack shape, and its’
sepals are gsidewinded. They are smaller then pink flowers and their
gymmetry 1is closer to radial.

White flowers are generally even smaller, but similar to the yellow flowers
guild otherwise. The different groups of crucifer flowers are not evenly
distributed in the desert and mediterranean areas in Israel: species with
many pink flowers are more abundant in the desert, while white and yellow
flowered species are more abundant in the mediterranean region.

Pollinators of the group of flowers with a flower's tube, which are mostly

pink, are mainly large bees with long glossum. Pollinators of the open
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The fact +that seed setting does mnot oceur in bagged, spontaneously
gelf pollinated inflorescences, clearly indicates that A. wulgare is gelf
in-compatible. Abrogation of this incompatibility is accomplished by
mechanical treatment of the stigma by ambulation of the viaiting insects on
the atigmas, or by stroking of the papillas with & delicate brush. By such
treatment, sslf-pollen can be caused to germinate normally, so that the
flowers Tbecome fertilized even without crossing. ©Such insect-induced
self-fertilization is an effective substitute for ordinary selfing, which
does not ocecur in A. vulgare.

Only a few insects were found in the inflorescences. Most of them were maleg

and females of various mosquitoes (Nematccera : Diptera), belonging to the

families of Mycetophllidee, Sciaridae, Psychodidae and Chironomidae. Insects
of the first two families are known to be nourished on mushrooms and for
their attraction by humidity. Insects of the ;ast two famlilies are algo
distinetly hygrophilous. Occasicnally predatory flies (Empididae : Diptera)
may also be detected in the chamber of A. wvulgare. -
Insects entering the inflorescence can escape very rapidly, as soon as
they find the way out. Bxperimental resulis rejected the usage of the term
"optical trap! in the case of A. vulgare.

Despite a general regemblance to Arum, Arigarum differs in many important

respects, contributing an entirely different type of breeding mechanism.

Melons flowering and its pollination by honey bees in the Arava valley
Neta Or

Melon Flowers are open for one day only and the timing of the opening is
tempsrature-dependent.

In March, when the weather is relatively cool, the flowers open 2-3 hours
later than in hot OSeptember. However in both seasons, nectar secretion
begins always between 2-3 hours after sunrise.

Honey-bees activity in +the autumn begins early in the morning, with the
collecting pollen alone when nectar is still absent in the flowsrs. In
spring Honey-bsea siart visiting the flowers when nectar secretion begins
and Bees gather pollen Honey and nectar as well,

Activities in Melons is not directly affected by lignt and temperature but
by precise gsynchronization with the rewards offered by the flowers.
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and to pay relatively fewer visits to a female flower (mean of 30% relative
to a male flower) from the begining of their activity in the morning. The
time spent by honeybees in female flowers is very short relative to that
spent in the male flowers. It is surmised that the bees remember ihe

differences between the flowers which they foraged on the previous days.

In contrast, the {wo species of solitary bees: Lasioglossum politum
(morawitz) (Halictidae) and Ceratina mandibularis Fiese (Anthophoridae)
vigit the female flowers with nearly equal frequencies at the beginning of
each foraging day and stay for longer périods of time in these flowers. In
the course of the day activity there is a decline in the relative frequency
of vigita to female flowers and also in the mean time spent in them.

The study shows that bees can collect reward in high efficiency from the
flowers of BEcballium elaterium because of thelr partial discrimination
ability and the scarcity of the mimic flowers. It is suggested that the
memory pattern of some solitary bees may be different from that of Apis
mellifera. It seems that the limited memory and discrimination ability of
bees can cause high frequency of visits to the mimic flowers during a long

flowering season.

Induced self fertilization in Arisarum vulgare with the aid of
pollenless insects

Jacob Koach and Jacob Galil

Arisarum vulgare flowers in Israel throughout the winter, from October to
April. The low temperatures and frequent rain during the flowering season
create adverse conditions for potential pollen vectbors and thereby may
diminish the sexual reproduction of plants that are obligatorily dependent
on insect pollination. Although, in field conditions, ingects are very
seldom detected in the inflorescences of A. vulgare, the plants produce
fruits with viable seeds.

The inflorescence of thils plant is homogamous. At the time of opening, scme
anthers are generally dehiscent and drop their pollen grains. Due to the
location of the unisexual flowers on the spadix, the powdery pollen falls
down frow the male flowers above, spontaneously dusting the stigmas of the

female flowers below.
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Summaries

Pollination of red showy flowers and the behavior of their pollinators
Amots Dafni, Seffi Greenbaum and Yoram Kahane

In Israel, Anemone coronaria, Papaver carmeli, Ranunculus asiaticus"_a.hd’
Tulipa agenensis are pollinated almost exclusively by scarabld beetles
(Amphicoma; Scarabeidae). The flowers are bright orange-red in color, weakly
scented and bear filamentous stamens. The floral phenology correlates
pesitively with the amount of edible pollen produced by each plant species
and the visiting frequency of the heetles. The beetles prefer red odorless
models over models of other colors. This evidence enlarges classic concepts
of beetle-pollination because 1t suggests a sghift from scent to color as a
primary attractant and the predeminance of orange-red (typical "bird-flower

colors") as a primary attractant.

Foraging behaviour of 3 bee species in a natural mimicry system:
female flowers which mimic male flowers in Ecballium elaterium
(Cucurbitaceae)

Reuven Dukas

The behavior of Apis mellifera and two species of solitary bees which forage
in the flowers of monoscious Ecballium elaterium (L.} A. Rich
(Cucurbitaceae) were compared. The female flowers of E. elaterium resemble
male flowers visually but ars nectarless, and their number is relativly

smaller. Apis mellifera was found to discriminate between the twe genders
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ROTEM

", . .
2 1 10 P Botanical Information Center

ROTEM is the Hebrew word for the broom Retama roetam, It is also
an acronye for "reshet tatzpilot u meida" - Mnetwork of {botanical)

observations and information”.

ROTEM, & join® project of the Society for the Protection of Nature
in Israel and the Hebrew University Department of Botany, is based
at the Har Gillo Fisld Study Center, south of Jerusalem.

Nature lovers, students and field instruetors from all over Israel
send in obpervations and sample specimens of all types of plants.
These data are computerized at the Hebrew Unlversity Botany
Depariment, the print-outs being sent regularly to SPNI Field
Study Ceniers and to individusl observers registered with ROTEM,

Monthly field study days, in different parts of Israel, are
devoted to the atudy of the typical flora of each region as well

a8 to rare and endangered species and habitats.

* ROTEM collects seeds of wild plants for a botanical garden and
nursery to encourage the use of our native wild plants for
landscaping purpeses.

* ROTEM fosters the establishment of botanical monitoring plots at
each Field Study Center.

* ROTEM actively seeks out wild plants in danger of extinection.

In all these activitiss ROTEM relies upon an expanding community
of amateur and professional botanisis, whose knowledge of Israeli
flora is greatly advanced by the ROTEM field study deys and by the
fesdback of information.

They have shown their aptitude for identifying and defining
plants, collection seeds and for reporting rare plants in danger
of extinction.

Interested persons should apply to ROTEM,

HAR GILLO F.3.C. DOAR NA ZEFON JEHUDA 90907.



"ROTEM" is published 4 times a year and is available at the bookshops
of the Society for the Protection of Nature in Tel Aviv, Jerusalem,
Haifa and Beer-sheba. ‘

There is a possibility of an snnual subseription.

Adress: Har Gillo Field Study Center, Doar Na Zefon Jehuda 90907,
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