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VN YT V9N NXC.7KAWMNINYTN 710 NO'ON DX OIWN TIK7 12XVW N1MPW DII0A NTPRNN N1'Pon
1IN NN NKT7 IN0NIW ,J1MIA-]2 TIT 7W 1MATA KA 1T ATV YIXD N7IKD 7W 1I1X0 1T 121 TN'WXIA
NNINN YIXN 'KINA OTX T NWYN 1Y 0027 [1'01N NYA1NIVNNW OMWP TR DK 12X Jwnnl 7"
N0 NNAT XN, YIXA O™MI0NNN NIV JIWKIN XN WW 1Y 1972-2 nNIXIW NIK XY 7W gp7 Nam
“YIXN D1PIPIXNN NN™II KIN ANINNT MU0 0110 '3 1VAP AYIINN NITNA TIIX7 ANIINW O'NNIN DTV 737
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132920 2'J0 XIN O'7W107 KT IKXND DT XKW1 000N .Y 1137 00NN NNV 7W ON137W N7KW
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JI1XA 7Y9N0N 1193 'TN72 P7N3 09NIW YK YT 7V90 7W MI00NN 1TPIN DX O'WINNN [1M13-]12NKW 02T
OMVIN O'NOWN T{'N2 NN N7921,7"PP " T-70 12,110 0MKWN 7W NNRIXY NYPWNA XOINA AT AT

0217 500,000-37 Vyun ,NNTIPN AKNN 7W 50-0 N1IW N'7'nNa 0317 50,000-n N1NT AN N'7X O'N0W 7w 09PN 78w
ONT1"7'n3 7V (2013) o1 vt ,(1970) M1 Nk NIw 20

N1UTN 7V NINNKD OIWA 0TI 1ANIIW DYTINTITTA INKATNTYTN NP0, 07 19NK OMPNNA NNJ0N 1T NP0
VTN NN .YIANIYUTA 7101 NOTON NX OIWN TIKT 12XYW NP DTAI0A NTPANA ANTP0N 7KW 7W O0™I0NNN
TWIXPN YT 7Y 17702 ITNTWKIL 00NN KINT,YIKD NZIKG 7W 1% 1ITNA YA, TN W1V DY N7 NNW 11U
OTNX T AWYN YT 0017 [1'07IN NYA MIUNNW N1720NT 07W{I N2 NN TITNNIK 12X TWNANA I NIXAK MNIPNW
AXIIN,UTN NO0IAN YT 710 NOTON NINNINNT 72101 ,NI1TNA NINWA 17K N1 OV NITTINNNN (91K YK IKINA
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NIXNN 1707W N1'PON N1737I1 N1INNAN, NTH71K N1N0N 7W 11130 1IK7 17017 W N2 N171PK NJIYN W
N7KIMT TYT,O09WNA TIKT7 7KIWI107N 7090 125W ITRN DK NV0IWNAT,YIKA YN 1PNNn N17W7NWn N

AT gorr .gr7'x [ 1928 niw21, 7xYIT gRYAW 1 Y27 T'7 07XV NWIINNY0I— 1Y 7090 7W NIIWX I 00
7'77 7w O0'N17'X7 ['IIX NIATTX
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19X 1972 NIW2 MI0TINN MY Gax -7 1936—1926 0IWA VLI, 7KW 7W KD NNYT JIWKIN,KUN WW W
031N N721 nWTN AN T VI L(Pinus halepensis) 07w 11K XU 7W 13 NAN ANIANTNIININN U TNOWI
ANINNNTNIWATNNNW YAPI NITNIW NIYI0 NT'I0T O7XY WA O'N1T'P N0 7V 127X UIXPNN TWIK 2P ™Y ANNI

NUIINN DX 'AN7 713 .0°TP1N 2120 ANIANI IKIN ANINNN 7W "annn 03701,(1969) 137 0Tp 0UW W17w3 1700 UM

TWIX D773 NTUNN JAKD ONNAX 'Y NIWKIANWIXPN NTYT1974-2 0010 AN TTINNNT7I N3N 7201 NWTNN
NUIW NNMYWA 1IN TV O'NTYPIP NI, 71000 7101038, 71PK,NP1I012 :0'R1NN 1100 YTRTVIXIN
0PN NIZNN MK O, N71370 NITNTUPIE,A7W10,0°XUN N19TOX 0T 71021, 0°XUN DNINN 01117 1WA
K21 WA .. 13 NTUNIN NP0T KW 12 1770 nwwnn a0 Ak aTunn annt o anm anikn nw3 oonow it
0710 'J, 2" NMIXKATIP1'0 NU'012IIKA 117INT10'T, 017117 '91N9 7W 1NIPJON NX NXN™ A TUIIN ."NYIINT N2'0J 1awna
N1 737 M0 (Matsucoccus josephi—"7xAW-YIXN DIPIHXNN) NIKN NTIXK TX K1PIW TN KN DNINNYT Mpun
W1, 13 NUAP NTYIIN KD W 7W NNYIRIKD XY NN PN 1975 719K T7-2 290 1IN NANJIW NIN1aa
O"MINK OMI0NNT X I TNYAYI0I7 KT I NTUIN NX7N0N TIV . "NMIXKT WAT DN 0911030 7229000 DK 'Wnny
73 077191 O'XXW OMWP7 D10 ARAT XN 70-1 N1IW N'7'NNA NYTTKW XN WW YT N100IANN .O"7W1N 1IX 01102
90711770 O"W{PIN OV TTINNNT WATI YN PNNN .OTK T NWYN 1Y 0107 7W JITNN WIN'TM DX 03VUNT,NUN
W .071UN 732 09W INIKA DNINMW NIIYTN AWYIN OV TNK NI 0718 O1P11XNN NI TPRNNT N07NNN N1I1NNY
PN ATTIVIT 07NN .N7W TRIWT NNI7 ININTIIMNA I WA T TINW K7PNN 1PNNN 7W 11WNn TIKD QVIWIN 1T
NINQANTWN 7101 701 107D NI 7Y NN NTRA VOWAW VNPT 01NN NI

PITN - ND7PN NTWIDIN T7XIWI-YIXD 04PipIXnn
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Juwnn axyn v’

JJ2NNT VXYW 7T NAWNT KD NTMXK 1291 N1DW,(Matsucoccus josephi) 17xIWI-YIK D1P1F1XN NN1IIN
(Pinus brutia) NMO1N2 NIK 1712 7W KI12'D IKXINT NITWKIN 0710 NNNT7N N1 YIKT7 NTNNN1IIN '3 X0 nywinn
NNTIPN AKNN 7w 30-N NHWANTNITA VAW 9119 7w nwK17 antt nnian nx 28 meman -7upomopn
00N 0PN 0AW 12T ,YIKN 1IN 070 W7 N0WA 07w 1K XU N3N nopnn 80-n1 70-n nwa 2

NI NINYT 7W ON0™I 0V T12 T2,YINA NNIINNI00INNT7 KN 733 MIWPE NIXIINNN .OM7W 1Y N1V N100INNNT
AU 21X TINN 01133 ANIK QXA NNTII7 ONNW 170 AN pun . (hiw 30-20 7w 7)) "inaannn 77" o on7wne
NNI37 N1 TNYI OT7WIN IK 7W 311 0WAT PR NAIT,80-N NIW NY7'NNA TIVIW 1PNNA 171N 7KW1 V10In
,ANYIIN 7W A7130 1PNA NINTPNA n70 80-n n1Iw uxnxa & 13nn o0 ann omink owAt MpnYT axknwna
oMK RN 19113 .22 21 yun 13ua onn nX 07w AXUN DX NATONYT MWW 077 TN (30 AN
N7'NNL.0"7WINT XK 0102 1191 7°2110 J0NNN YUN "N N7 TNTN DK 770W 127,007 TNY 'WKPTI19I it
INPIN ,NNIIN 7W ' ININD AT OV ,NNI3N 7W 0171120 1PN NI01I NTNIVAWA NINTPNN NRWI1 90-n n1iw
NMIUN NI7WIN DK TINT7,NNYIINNI017IIK NTYX DK 1017 1N NITIT7NN NIV 1NN NIIVO N1TIJ70 N7V901
K7 7w K 7w 1WA0 nwTAnA ma anwaw 1pnn 187 1nmgy on g ovawnin omuao oK 1png n7w
7W NNINN) 1UXA W TNIVNWA DNINN 011 XN NNIINW XN L,UI10I W INIWTINN 127 70132 'WA0 W NoWw
1pNn 07w1n 90-n nw 310 NP7 25 Auioan it P2y nmpnn Aoty 111 710 K77 (@Iw 4-3 791 50-75%
nNIIpN7 24 oma ik 07w 7w NXIonY 8n7w wpn NKEANYIIN W AXIINN D171 NK 1AW 01
01,077WINT IKY7 977N 7210 '3 "0 NIK NN 01,11U™0 N1 7V 137 NETNN VIWN AN D1P1FIXNAN
ANTTNINAN NYU0I7,0IWN 0V ,12UN1 031,"0MXY" 0WATNNIPNI 07w IK 7W 0793110 0'901KN 7W 01X

11330 TUINA 1I0NNN U 717777 WW N1Q'WNN DX O3 NWIATA NNYIIN PT OY DNITTINNAN .O77Y 12N 07%Y "' 177130
O0IWATIK7 DA TINYTZ DMNWPNN 7'PPW NR'WN N1 0'919X W " TN1Y NNXITNN NIYINTNM 71

N'WITN .NT'7PN NITWITTN KN YIKA KD NYT PUAN 7Y ANNIN AKX NYT0NW YT TN 7W NINK NATWN DX}
NNTANA AT 1M970 101 1T poy 70-0 N1IWA .APY OMIXNN O7XY 9100, IWN 7T 020 0MpnaANAWNI ng*7pn
7W OMYA0N 02K AT DX 7120 1PN NI 7TIN 12X 9109 0T 80-0 N1IWA YKL D97 NITWIgN 1N 7w
Pitiyogenes-1 Orthotomicus erosus mIMn 7w 1pWA, 7KW1 10N KT D7WIT UK MIPINW N9'7P0 AW
,80-N MW 102 1WYIW NIPDXAT OMPNN 19070 7V ND0INAW AT XW1IA NI NWBWNAN NN .calcaratus 27 23
qP' NN O NNINNTNY7P NITWIZN 7W 9PN NNXIY 127 7177 TN NRXIVT 7177 N 0T 79 P2 nwpg
171,(NIw 25-15132) 012NN NNYUTIPWA, TN N NNXIVA 717770 UINT7 W13 yag) [26.2] "7 NPyt ANNow
971NN 102 717770 VIX'AN YINT71 10N PR NIV 7177 TN DK UXA7 W NWIZTNA W 0NN 1ITNNYT OXNNA

7Y UIOWA7 TWNNT TIKD Y'IWA U NI NNXIVA 717 T N1AEYA D973 NTWI9TN NIXITNNN WWNN QM AKN N7'NNAT
0OV 722 72,20 07177 TN DTN DK NTNINT7 110 K7 TTNNN AT T 1IN N1YRIIIKAN 077170 10WN 12T 1T
NUNTAN NN X NTNINT NTRKWN 7WA 1N YIXTAN D713 D170 7WA 10,7177 TR DNXIY N7 TN
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117200 N123°Tn71 yTn7 ny ana

00X 797.017'X [ 277 7,171X20 AXXINT O°XV NI

ITA TY1 OMOITPX NINPNN - O'WAT N1NPND 7W aprola
NITNN

NIWA™NNA NTA WP NI, XN VW Y1 077W107 IKC 7W ANINNNTNIWA™NN NYIIN N2V YXANNW 1jNN2
7V TWN7 OMWYW 0MII0p0 I (OTA719710) OMINIXD ONIMONRNA 0777230 ,07%Y 10190 127 07XV 7W ANINNNT
WNW 737 PWKIN TN NK PIT0 1031 1N03 ONIW 07XV i 7w 'n'In 13700 Ak naw pnn 18 anw o ipn
WW" TINN) YIKD WKINT ONAXNN DTN 0772 N7 QMwyw 091w (genotypes) 0031 0'INUNN 137N V101N
1K AT NI TNOTINN MU NINTW 1T XXNI AITTNN 1331 NJIVIW NPT (00N K7 ,317'W = "M1INIT KU

0" 2NN O09IW O™TKD 0T 1WIW,(Gruneald) nmooix (Vile-Moren) N™Nonx,0WAT N1NAN MWD 07w
1K 7W NIIIW NITO1731X 7W 97N T0IA 1PNNT7 177210 07K 0NN .(117'W = "NINIT KA W' 7INn) 13700

ANIN 10311003 (isozymes — 01 XN 091170) 0'ATTX 7u 00annw 1pnnn 2120 o o ax ana o
00 2wNN, (1PN, 17K) NPTIOK 19XN OWAT NINIEN 7W NN NANUNN 023710 7KW1 01010 KD N1NUW
AM01731K) OIPN 7w 1P 7V vaxn pnnn 9 (zxawn ovmipn i) panin o' mnnt (770K, 7190) 190
IX7W 1IN O M (ecotype — O TINT N0 'KIN7 010N 03 NINAXNN TN N7YA 171 1'0 TINA NN

DN NIITNWNA NTINT N 71702,707132 7KW 7W NIWA0N [IKN NITO17J1IKW O TINT 07033 0IMOXN 792,00 7W170

O77WINT IK 7W N1TUA0 N1'O17J1IX 7W NPAKN NWNMINN I AKIN, 1989 NIWwA 70132 N9IWN NIAPYL NWUIW 1NN
0'WTN 07033 0IN02 WIN'W TN nINNK7 nwwiw 1900 B2 710 ipnw 0wt ik 7w nivios N1y -7y
OIPK) 7KW 7W NIYA0N NI NO17I1K7 GNIWAN N2 1033 1 NIAT7 1N K7W uap,(0'0'7001Np'n 0'IN0) NI

770N wNINn 3 v N Apnan B nn nomant nvivin jamiawn N33 nIw AV NTO173IKA 071K, (AT
NIOI7IIKD 2 1'NTN NN 7W 7007 WWN 073131, 01200 127 NIYI0IN NIT017JIKN 12 0YANNMT 7W TNIVNWN
7V 1700 V103N TN A7 137 177010 70N 017WI0T I 7W TNTNN 901K 1Rt . (homogenization) Niwn nitwaon
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7W ONI 3137 7KWY7 O TINTA O'9'01KN 7W ON1P WA NIX N'02N7 TXJ — NWTN N0 NW10 WA 1I9
0101 NNV 7W 9PN NAMN NNMI NAATI,NI7 NEFTNNN NIYXA 17010 (V1030 1U1) N2ANPR 0022021 O0MNK 019'01K
-7V (eX-Situ) INKT7 YINN NIN'WYT7 NNWIKA 01 NI . U mowx 7w nnkn AN K1) "07™033 Y'N K X7 T3

(vegetative) 1n-7x 12M2 11 'w1p 7u viaxn 1pnnn 7 opnmn ominka o7 ominmn ot 0myao 0w man
NIXIN,(2072) 37371 13702 7VIW 'NTNRN I'01PKN AW XKW1 'Y 01" NI0N2 TVIW 1MTA.07 NN 0'Xun 7w
NITYANIXTT G- 71K0 OMIINK 1INTWATYA0 O0'7W17 1K 7W 717130 TN 7V N3N TPRNNYT NUNXAW NINK w1
N72 KW, 03N IN10N" NNTWANTTINNNNN 77 TANYT7 NIXT .OIIIX 717771 1Y, N191WN NN A7WNN 7'V9 pwnn
o

O'"J11'n O'9'01pP XA — nhawal o'var nnipr

NITNAUNTNINNTNNN NIXK 1INAW N O7NIWT 0PN 1IUXANN O7WN IK 7W NP'0330 1N NINTINNN OV 711 T
N1P7N 190N 7KW 1Y0' 13N 012210 0P1N9N P7n3,1977-1976 0UIWA YIXKA 'KINA OIIW NNIPAN K XY 7W
1IX 7W @M @WATA NTMIPR DK AT P mowIn 13702 8 0Tk 091w NNTERN TN KT 87w K W
owAt AR 3 Ak o B ik ana nravn NN 10 NINNGRNN AP 10 0UTM0XD 07019700 07w
MV IYOIW APUN NIPT7NL IWYIW OTN71TEN OMPRNN 7W NP0 01PIPIXAN ANINT DTN 0'W39) OMI0N
Amwnw Inx pna B3 omnx7 AaKnwna oY 0WINA NI A210 0 71X N7 792 KID D10 01900 1 0310
MOXD OWAT PRI (AT TK) [NATWA XKIX-O1X W DX UINXD O77W107 IK 7W DWYAD NO17IIKA N7 NN
0'0VINA 0MPNNY 12UN OTPNA K7 NWYN7T, 0w 77001 111 17 NRIWNY 7KW 37 K7 W nmwn xwiy A
O'WINTN OJNKD AT N0 ,T0IA 1PN 7W AN N17UN 101,010 1900 .0WATH NNIPR 7W NP7M 1WYIW
01NN NLYINN NYPWAT7 P70 120N PI07 N17137,17373 13'KW U NNAWNT7 NTWAN NXA010 1TYTNT OV NNAWN7
NNIXA X7 N1APYA PN NN 07U DNINN,O7PKN 1'W 0U DNITTIANNN NAATI,0'WTN ONINK KT OV .Anwnn
OINN2PNNAN O1T'P2 TIXA DK WTNN O'WITA,O7WINT K 7W W21 TRINT AXIINN 7120 11TKANNYT O7pP7 1001
7Y 07IM0XN 07031 O'JIVUN A7 O31IM0MPN 00 NN -N17KW 7W MW OV DITTIANN 2NN DT XKW1 Y7 NNAWN
"2 2010 772w 121V 1370 (U1 01IMOXA O'XUN OWAT J10'K) OWATN M12M 7Y NOOANNN NNAWN 7W N7 DTN NN
N7 7KW W1 01N DWW MNTW "7 (@moxn [clones] 0'uaw N 107K 111 7w NMOWA Wintwi Nl
N0 JNXPNNA NITIXD DINNKI

7XIWT 1112 YIVIA [DIXA VT 7TW 1N1P1]

O1'J 0"WIN9 '019'0 NKIN "7V1 O0M™I0NND N1YT.ANY TUTIN7'TNNN 7KW1 11U 7U9N021 11310 2310 2N 07w 1K
1K 1'AN 7WIN1HENYT7 YA 17T Q30 [19XAW 127N 1907 TUT17un 77000, 7KW 7W 13 070 7200 AN 731
7" 7W UMD 7Y8NW 19IKD 7V VOWNYT TTWNNTNIAT VOWN X XINW TTONNN VT 7W1WA0N YIRD 132 07w
AT "N 1T TAN NIY0IN 799N 070 7KW1 0"7W107 K N017JIK 7W NXI9NN 7Y 0PN 7KW 112'X0 11P2 09N
12317131 0IW 197K JWNA JWANA "WIIK YN7 NN 09N YK 01 7w onra7 wwxa nann 14T 7awy wag pna
NIXA NITO17JIX 1J NYWNT IXTAN,TIPTN 1WTIHNALINNTX AP 7WA NN™MI7 TNITNA 10PI0K 'R IKD 7W N1
13 nvnn 12y 707921 71722, TR N2 12V OMPRAW AN ANTDN W O AIPR 0TW [0 YIKANYA0N
NI N7W 0NN TP IWITW N I0P1 107 U700 NINIXN 2178 07NN YIRD 0770107 11K 7W U200 7170
-J397'3UXIn, 0 911 7W UPWNA IXXNIW ,.IZIUJINT.] NPAX 1112370 7V 0'002NNN 01713179 0NN 'Y 7V N'on
0y 7w man o0 np7m quaivww (XA KT AN IKU7IN IK) 7KDY 7W 101 07NN nJw 4,000
NITHIN 7V NYIAXA NIATTPN NIMTYN .OTK N17'W07 n0N1T, (0T 173'W2) 119 1XY 117 NYIINA ANNT7W 07K N1V N10)J
18 grgi7iona oMW v K, PR T 1oRT7 AW OKW 1T MWTNNNTATKTPNN G702 AT100Tn 7K
737 "UT" T AW 1379 NTYA DIXP A0 1113 ,0M0K Y170 90 W 03103 0'7W1 K 7w yowa niTon 20
O0"MPENNN 091NN 71730 N2 7NINN711TN7 7T3,1IW TXN NIK7PN NIYPIENWI0IT,TRK TXN W K7W 0T
NNN 773 0NN 09170 17'M7 0N 17W YOWNW Y1907 OXNINN 7 XN 17K0 7W 1IN 7Y 03 TIN77 1N N7X

'J Liphschitz and Bigger 1n3'0 N1JLIAT NIXA7INIIX NIMIVO NIMTY 7W N1'p02 I omen 7w nnnn invown
7von 27 nn1xa 1033017 21370 A X7 (MuTn 7uon) 20-0 AR TU 71K VIR 132720 2970 K 07w K
A TMIYAWN IINT PIKD NNYTAK 7I01,YIKA I NX NITW 20-0 DXNN 7W Ui
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7'97 7w 0°'017°X7 [1PIIX NIATTX, 10 I :017'X [ 10X T2 YOI "019'0 J0NA W= 1101 U
O'MING O0'NOW "70IN 1PANNTIN NOUN WITN 7KW 112 0'7W1NT K 7W INTWWA0 N7K WA JWNANNN 107N
= (climax) 7170 N 7W 7K0XI0190 K170 NIK 07 TTY7 X1NW 1910 727020 NNTX 7W YIINA NKINN Y20 MINTWI

SNYA0N NTOXPION" 77NN NTWINN " 7PWnn MW" X NINYN OTKN NI2VYNNTAYITN,ITN0WN 19 7V 7K T'K

01 NINK NWY O0IWN TIKT7 01PN N7 N0INTNI70 1T AW T climax niidw ,"7xT'KA" 7w 1win'n X NP NInT
NINNONNANAZIWN O 0N AR 130 NINNINN 3 vxnw 1 ik 7w 1nkna KIXN7 AW oK 1Nk nwiy
ATNN 'K 13,]U01 TIV."NXNN'YT7 "W20 NNIX' NWYNYT XIN YIKN NNTXTT,(coevolution — 1"7n13 NMXI71aK) OTKA N17'W91
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