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D1rAYIPR DIYITY 21TYa-Tha

PRIp SY MTY 210 Y93 N L0710 DYBILHIVL YOOmY YPR 5y 1v0%a STx i¥mh @YIaR
DYOPIAY B13% RYA LNOPY @AY 7a03 TroY NIEDA wrian L (K,1964 ,317019%2) hTanva
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ppa n''m 100-n MINS 1HYON LADTHY DIYPUR DTNS DAY 51TrA-TNRY L¥R0 YBYD 104
;Waisel, 1959) h7aym *RIDD DA ARYAS Ya1%Y M¥Bh 2YI30 D@ Altaa DNTTRY Lnava
o113 L (Towa ,1970) h9w *Rana oat (1974 ,nn ;Oppenheimer, 1970 ;1965 ,7104p
aaYn PINR DY 1IDY) ANIOYAn 50% Y0P 010hh3 n170Y0nU 2192 Tty Y1¥nn
AoYun 21302 DYRI0Y PORYINPD NITRAY AXPR 1R ,mWW 6 Tend 16 C 2w pvvvonwd

. (Larcher, 1981) nniT 1nt qund 20 G- Sp aviov0n0b

%371 0N NTha

-(Zohary, 1966) Q?2M17T-70 DA 1Y2219088 WK LONYA-Th Py Kia TIZBR 219730
gyay ,b?70A0I0 P30 TYY DTIAR 0YI0RDAAn LDATIR L,099%%ha b0YYM5TH o¥HarabNRn
TITYD hRY OTINR DYRTIN IR p¥AR OTWN2 DAY LAPANA MY T2 oINO=aihy
27282 APARAN AN (Zohary, 1968) YT P92 .N17N MIY¥ARI hwhIm APaXAR ,Aparn
THID NENS LMRINA83 Y99 APARin A5Thnn L1350 131'R1TOND YA Rp-PAB D¥ETIN:
073031 0YNIW SVTIX-NAL LNAYY NIVm oX bYDY? L,PYY Y¥m hanen hpaxh 1tTYs
9901 ,0N%@AR N¥3 OYILn?S T 50-13 bp S71ad pryran DYapan DYhATILENR .M
wpwp 537 wr ,anduana L14-% 6 1%3 nanEmY YIap YaTH RaPAn Y0NS QrpeRh
L1790 B DY2RAN OPYIRAN DYYAYN0NRhM B bywopeRy L0YRP? 5 LAMYY LhYhon naty
180-5 p?I311 ,1any%oyn 1ob Lnpaxnn oY nieOd nNowhi DTYARAA 0T52190¥MN hhwan
*5¥4 bh o*YNTh .50 Jop IR Sy¥Ta mivad 513% qsonn R ,Ba1908K3 »¥InBA pYyarT
oryTh n1%aven L (Zohary, 1966) uhivniin 7=5 057131 0rh 0YI¥ LpT 1 Bhn
S1189P) AAIYRMA NavR R® a0 TN AvYaan TINR BYWR O LN1TNR D2I® noen)
, (1960

D25 MI¥n ;1 1Ry L(R,1964 ,71701512) DYYNT MIYNBNA NTEYA YAva RIAT0hA
nuyasn L(1971 .07 oTan By nYPiaY o 0¥oay 190713 RINA LAN%9D3 YN wTnDad
p*hpannn L,0TITYNN DYIYR L(N,1964 ,1%03733) 0Ta%0s0 5-2 DYLIIGYT LDYHAPON RYA
L0793130 arhynn Op7I¥a B?AtY ,0%A%080 NN

2071 1TAY PSR 1Th

DY7333  DYDIRYY DAYV WRS  YiNm  wYYl S nTat  10-n  nduvnd ﬁvviwv
BN TN POIND ITA bA LRYSINY LYY D?aTh .(den Ouden & Boom, 1982)
TR 12ANY L9790 1Y YI8AR 1TA KN RDIRN YTh L (DYRataan nYavea o by nea)
AURN DYATRY LDINT WAI2Th 0onYRR AMUSPABIAY YBpa LT%a WAYR: YYTY Y58%4Yh
L072%¢ 0%9a0m 0w By 1Y 0921W DInba 4h berYpa

T8 2N ,0991300 DYIPIN YT L 11D MINND DIRIY DR OB 1TA XIN 201M%h 1T
Cupregsug senpsrvirene var. sempsrvirens L. 8¥9¥a Th DN 01319 248NN
Tapa THMRR ITA AN 1PIRS Yawpp W L {8%va Ny jDellimore et al. 196A)
LR EEL B EE]
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var. pyramidalis (Targ.-Tozz) Nym. ,x

var. stricta Ait. .a

var, horlzontalls (Millj Gordon HSrqu¥y pIR 2 m11%52 A58 RN 1Th
BranR §YMAmMk® 3Th MR bR btonY A @y W, (Zohary, 1966)
171® P 1m (den Ouden & Boom, 1982) var. horizontalls (Millj Loud.
nn?YR AT 1¥pa LAtneh to'ma bTan Cupressus dupresiana Camus yaph Nth 2a¥mh
Duprez, 1926) M¥BN §1720 ¥ P2IRA 1200-h0Y DN 1599 73y LA77AR DPYYA
Py 01%5 LTID1 15 ThoYR XYh 1om anwd L (Barry et al. 1973 ¥12-2y vouien
var, duprezians (Camus) Silbe »9¥p 192 %0 Sw 90r%n 115 IR DYIYsuna
TM83  1¥h5 4MIR DYI¥ienmh wey  ,(den Ouden & Boom, 1982; Silba, 1984)
byann) L7 DYI0P Dh BN 91Man 1¥ab 1322 pryraan |, (Barry et al. 1973)
DPEYTA 2197 DR I¥BR 21930 YN L,D%5wan DYTAPIA DP5AYY0ERA STIAL ®IN *apryh
by - Gupreziama pax¥ X312 W2 - 2TTAN ININD DTPATIWNK KI¥A? IN?I ¥3 DR L,M1°
LV NTATND MVPTAR L, 2I8B0 91730 D1DIOOTNA

LIPOMMN TN Y0AY TPNB PTAY TNIY DRTIAY 17HIVY LPI¥BA 9YIan v ravavn yTn
MT30 POTA KRIA LTIRD A1) DINYOYR M¥H RIA N0 MITYA0 D1A0ISOIR 9Inn 1MAa
vob (Pliny, 1968 ;:x,1964 ,9%01%13) DAdY NPI9RORD 23MMQ DYRBIYA YTI-DY
YTIBA IDIIEN ITHR IND PIIA TYY D1YD DIy ,{1954) Gimlngham & Walton,
N1 o2 %Y onYa NTL3IATHIT LMI¥N PIT22 DIYPLIRR havsh La1ha preyae  nvaye
R¥013%5 1?2 h13% b7?3%3 n1aaT bivp R, (Pavarl  [1934;4,1964 ,1r07933)
LTEB ,672 2a0% Q¥IPLIR DIVIOIVT I3 ¥ DYIPSIN DYDY ,TIND QYUY OrroraN
L0389 1PN 21T ROV 19 B LTS

Y2730 DPINKD PINaR 7372 27193 DA MRNAA R ON21HAI DYNYOUL BYYIND URYLYIR brNYy
Cupressus abramsisna :pn H19949% HY¥E%9¥ D118 MB?%p Dha o*i%hn .obaya
C. goveniana ¢, forbseil, C. bakeri, C. arizonicas, G. pygeaea C, nevadensis,
C. macrocarpa, G. guadalupensis; C. sargentii, 0. macnablana (Wolf, 1948,a.b
022179 DIATT RI¥AD N3 BYYIN 5P DYhRN b¥1%sa b ,(den Ouden & Boom, 1982
Dha Yennhuht 53 DYRAWYD 5Y9DT DYIMWA MIAL LNTEEAINY N1TARIRD DiTya 1A
pon%?p 9 99591% ©» 9® , (den Ouden & Boom, 1982 ;Wolf 1948,4,b) nYy4pinh
DY018% OYINR O¥I1b20% 1R BYAdnY Y3 A10h nDprdhd bhra DYhsdba MIYT WAIEIN
AT0R S DYNW DYARY 11A5 ,0YMINAN Ansun SY DYINN DPIAA DA DYNINB OYPANYY
den Ouden & DBoom, 1982) yatn 2wk 22 M1NR nyhovna 2% aY™Ma Md0 ww
. (Welah, 1979




ATAIPIRIWITIITY A9 L Tae mayan

IITAD INNEA VIPTI=0Y 15q¥AR MIpYIaa LYY Ataa 2rab ouhyran Yivpn wivan ey
Y qbrIa) D1vhaw NTYADD INTIY DAYAL 450-3 ,07073 A Y2 1TAR LTINS BINa YRy
PR L0521 fvh mY¥YR A hrand wr L (D1n17h2 MIRTIY DTONR D137 nYpaw
TIRED L1339%¢ APpT922 .Naw 200-n MYt 5o 5730 niyTann LYIND ©19% YRy 0D
L7370 NATINE ALIL ITRIY DYHYINTA FanTMD YA SY mitaph-h?as AT 5Yaa oywy
N0 NANT2 BYRTAN FINGA BINAN TRY YO OWWH ANy L,07717¥BY DTAeY DITRYYYY qob Sy
LOMIK PI935 Diqwex %R IR LDTIR MIXR Y32 00 DYSRI97A nvan

L0138 #2 AN 3Py TN0a7 aya PURI YIRZ YL YI¥mD @130 Ath ,NRNan Yoo
L0737 DYYII00PA OYINRY D1IAISIRSIR mMarana 1hana Mip B1TA S¥ n1at namIp
TI¥D P11 SR TNt DISY DAMIp LaYiad pyaan nxya pinten Sy oayrads 1T Aty
2,8, 1875 L5711 pr9ath) nraIn®IvN0 ASIPh2 11239 L0175%P9% 7979703 IR¥D)]
4abn 222y ,(Liphschitz & Waisel ,19768) navanp nvab ran 5o 0%1120 198383
DTNAY LDY5UINT2 DA IRMBS MID PYNR YT L (1084 ,1onvmm1 1v7r-ad) hvpe-bR
b¥aw 11,000~5 r39bn M2 nxy *79qw ,(Fahn, 1975) 23vh-n%3n haipha L291Ww
.(Iiphschitz & Waisel, 1977) nmiy9rob¥his nivrona ,aa3h 9na 15ans
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mMhab horen

.142-137 ,102=-59 :14 ,79¥*2 ,¥1¥B0 21998 LR ,1964 .n ,q1voibia L1

,26-23:14 L,yapYr Lv¥¥nh WYah *aTa oawmana by .4 L1864 n L1voibya L2
L LA48-468

? LOPTINY 337 4A¥aR-7n ,T29y 0P LPaRh 52 hnten 911 ,1980.n ,9o0T L3

STWY2 JMEBh BYNan v ahdio ahR ORIy miwTnban avp L1971 . At W4
.88 ,70-68:21

198 YOAYOR BYTY LYIND PATNAA D7D 1At DYp SNRRaos L1974 .7 ,nn L5
: L43=38 ,4-3:24 97972 .o

i .58 ,27-24:4 ,onn Jh¥yAY Yy - *1¥n wita L1982 .Y ,ho L6

Y DINIP DB DAL hYrArRIATNS L1984 ,57u Y1 vroavd L L0 L irIvean 7
! 119 L1731 APP? O OANAN 0D L IR VYR JARPR-PN CTADE AAD 113a%h T
L2501 LnthapenyY SNAwr var nen? ananh L{5-4 ,n¥52an3) 96~-92:17

L1780 L 5RIPA 0YIAIDIRTIMONTIT oraphn .k L1875 L,51vy . L1 Lyreary L8
noYolAYIIR LARYIDIAY RpRhnaY prAANRYINE 11omA L34 qson Ssoivm nYia
LAYaN-51

L1177 L,5R998 DERYAYZIRYSWITTIT DYaphD LA L1975 L,BTer .M L1 Lvrusyh L9
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1959 213D 2173 Z1Tab Abhun piovet orvat Q30K N131wda L1960 .1 1wt L1l
LONTBY naTIn LMxSpRn Taen L0925 119 ih? 9108 11 Hadn

t L e Lroafor wya bwr Midn sy Yw o hrynssbaten L1865 .7 1w (12
L76=74 ,4-1:15

13. Berry, J. P., B. Belin, J, C1, Celles, D. DuBost, L. Faurel, P. Hethener
and M. Laferrer. 1973. Essai de moncgraphis du Cupressus dupreziana A,
Camus cypree endemique du Tassili des ajjer {Sahars Ceuntral). Bull. de
la Soec. d'hist. Nat. D'afrique du Nord, 61:95-178.

14. Browiez, K. 1982. Chorology of trees and shrubs in South-West Asia and
adjacent regions. Veol. I, Polish Academy of Sclences. Institute of

Dendrology.

15. Chapman, J.D. 1946a. Notes on a journey through Transjordania, from
Amman to Petra and Aqaba, Dacamber 1945-January 1946. Middle East
Biologlcal Scheme, Jerusslem Naturalists' Club, Bull, no. R2:1-3.

3




16.

17.

18,

19.

20.
21.

2.

23.

24.

25.

26,

7.

28.

29.

30.

39

Chapman, J.D. 1946b. MNotes on the forests of southern Transjordan.
Middle Esst Biological Scheme, Jerusalem Naturalists! Club, Bull, ne,
25:1-3.

Chapman, J.DIn 1347. Notes on the occurrence of Cupressus sempervirens in
Transjordan. Palest. J. Bot. Jer. Ber. 4:55.

Couppis, T.A. 1954. Some notes on the Mediterranean cypress, Cupressus
sempervirens, found in Cyprus. Emp. For. Rev. 33:71-73.

Dellimore, W.C., A. Jackson and S.G. Harrison, 1966. A handbook of
Coniferae and Ginkgoaceae. St. Martins Press, New-York.

Dalmen, G. 1928. Arbeit und sitte in Palaestina. CGuteraloh,.

den Ouden, P, and B.K. Boom, 1982. Manual of cultivated conifers hardy
in the cold - and warm-temperate zone. 3rd ed. Martinus Nijhoff, The
Hague.

Fahn, A. 1975. A burned wood specimen from an archasological excavation
In Jerusalsm., IAWA Bull, 2:23.

Feinbrun, N. 1959. Spontansous Pineta in ths Lebanon. Bull. Res, Counc.
Israsl, 7D:132-153.

Feinbrun, N. and M. Zohary, 1955, A gecbotenical survey of Transjordan.
Bull, Res. Counc. Israel, 5D:5-35.

Gimingham, C.H. and E. Walton, 71954. Environment and the structure of
scrub communities on the limestone plateaux of northern Cyrenalea, J.
Ecol. 42:505-520, '

Larcher, W. 1981. Low temperature effects on mediterranean sclerophylls:
an uncenventional viewpoint. pp. 259-206, In: Margaris, N.S. & H.A,
Mconey (eds.). Components of Productivity of Mediterranean - climate
regions - besic and applled aspects. Junk Pub,, The Hague.

Liphachitz, N, and Y. Waisel, 1976. Dendroarchaeologlical investigations
in Terael. (8t. OCatherine's monastrey in southern Sinai). Isreel
Exploration Journal, 26:39-44.

Liphscbitz, N, and Y. Waisel, 1977. Dendroarchaeclogical investigations
in Israsl: centrel Negev - Nahal Zin, In: Marks, A.E, (ed.,), Prehistory
and peleoenvironments in the central Negev, Ierasl., Vol. II. The
Avdat/Aqev ares, part 2 and har Harif,

Oppenhsiﬁer, H.R. 1970. Drought resistance of cypress and Thuja
branchlets. Iar. J. Bot. 19:418-428. .

Paveri, A. 1934. Monografism del cipresso in Toscana. Publ. R. Stas.

sperim. selvie., no. 3.




31¢

32-

33.

344

35.

36-

37.

38.

39.

40.

41

Pliny, 1968. HNatural history, IV. Book XVI. translated by H. Rackham.
Harvard Unlv. Press, Camwbrigde, Massachusettis.

Post, G.E. and J.E, Dinsmors, 1932. Flora of Syria, Palestine and Sinal.
Vol. II. Amerlcan University of Beirut.

8ilba, J. 1984. in international census of the Conlferae. I. Fhytologla

Memecires VII. :1-79.
Tome, A.C. 1970. Some observations on the relative tolerance te drought

of some evergreen tree species &t establishment stage. Beit. Trop.
Subtrop., Landwirt, Tropsnveterinarmed. 7:291-294.

Waisel, ¥. 1959. Endurancs of & drought periocd beyond the wilting point,
Bull. Res. Counc. of Israsl. 7Di44-46.

Wealeh, H,J. 1979. Manual of dwarf conifers. Theophrastus, Little
Compton.,

Wolf, C.B. 1984,a. The New World Cypresses I. Taxoncmic and
distributicnal studies of the New World Cypresses. El Aliso, 1:1-250,
Wolf, C.B., 1948,b. The New World Cypressss II. Horticultural studies and
experlments on the New World Gypraesses. EL Aliso, 1:325-438.

Zohary, M. 1951. The arboreal flora of Israel and Tranajordan and its

saological and phytopeographical slgnificence, Tuperial Forsstry
Institute, Univ. of Oxford, Institute Paper No. 26.
Zohary, M. 1966. Flora Palasstins. Vol I, The Israsl Academy of Stiences

and Humanities, Jerusalsm.
Zehary, M. 1973. Geobotenical foundations of the middle east. Gustav

Fischer, Stuttpart.
Zohary, M. & G. Orshan, 1965. An outline of the geobotany of Crete.

Israel J. Bot. 14. Supplement, 49 pp.

40




NANN Y121 1AM DYanpn MY
PT-aY pnny

ba nasn ne%7aY DYRANG STAA Py LDYIAYD DYV U bnon 519 DR N1YOn hPavphn P¥YA
Eramer &) nravnn a¥yn h¥raab adp (1wa) atharvewisn vaine 30%-0  haw
Lo-qon 79-%5 a%17a aypen 19 W L (Rapp & Cabaneties, 1981; Kozlowski, 1979
nBYN KR 99 LnTITYNIRIAN MA%Ya TRhdY a0dDa LEYD mMITS  ovTaIya orakunn
,D7903¥-0 DR D?YYE NRL LDI¥INAN OYaRBRA PYR NPT DPTRAR Tav eta 12wy
nYeyn LANT M1 LA212 havh Y19 5y YUhen® ,nWAINN LA515% DDhYA¥ NaTYR 0
AYYR NT7¥T DATY AR NS LA3UR DDA pOAA PN hNyR navey hbbinnn okiya ban
TIPS pnpn AT YdhR DYTTDYRSAL 12 TR - ATiINDA 1ITRI DYPTAR OXVa
T¥ AARND NOPRA = DYanpa NYDIYO DAY - ANPR DTYNR N3P YD R¥nI - 1IRSPA
0¥ys . (Philipeon et al. 1971) NM193 Nwhaw nyav nw %5 01y 220-77721 y*hon
D¥YPA WMD YYY A7 qnT DYAY DYEYA DY1YAEPN N197PS howsd L, TA170R TR O¥RAN
Philipeon et} N¥$N NIZ¥?3 H1p0S6N RINAY IWON 00 DA ¥3 DR ,ATIOAR TITRI DY27AR
LATIARR TR Y%Yn 0%a% Dw o ¥aah axnb Tia%3a L (Alvin & Alvim, 1978 ;al. 1971
PN TIND D231 AT RHhAR nyap S TNt 1R L,naw 95 AT1va nyav orxawh
.(Bormann & Barlyn, 1981) %9100 117TRA

ANINAA 320YR Y1 LA2YA0N ANAD 17T nhp¥IyY brraspn mideys qem 1ra wpn
LAFritts 1976) n2%abh *8aba 0P*150 NaYB1 N¥YA 099%Y N3y Y9 ,RYh nvbhon
ASINONN LAOYIN NINR NNTAY DAY VIRD YITSYN-0TR DITPRA WAND L, TATPY 18TH4
HPDOR DURIDR LU APY LVRS LVIEA NGYhD TV L, 37ANI1 §TIN ROwWAI1 1Pn0a
PYRRI POOTHY ANYHYA D192 L,TIRG 0 97100 ey LnnT oy L (1973 ,%2791) nibvysa
1PN APY 971h31 AT DIRR APy PYpa - mibeys mipban M@ Mmidapnmy ,hatvn
» (Mitrakos, 1980)

nnYPhn ATABAN MITRA 79 ,0a0% Y071 ,DYTanPh htReysi rwyaw oTIPNRA NINY
MPPRI2T PIPY L,373R2 PYTYA) DIAIAA RMYTILTONADA DAY DYYTING DYYANR N1%eYyo

MoInn DTYayn ph Yy DoYabh Nt 9nNn
Cupressus *1¥n Y3 ¥ 2N19071 TR Ry praayapr 1986 v LyvTr-ad

sempervirens L.

Pruar? 95%1 9™ navTna ,1%aR-50 n0YLTATIWR SY hpYiIvIa? APpPhpa hasAR 1T aTYay
LTy At o1
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NYYIPR 20Y70R TITRI LORT OAYPY LAIA ORI A1 DINN YL BYNYa aeyat (92hoh
LT3 OTYYD .0Y¥5YPOA NAIYA DRIAYD Y3 3% 'NIB DYIHY NYTION N2 AR DYYANPh
TITR YY¥PH D?XARD 27 L,DY10A Hyav 5151335 1PAAAY hep L?8190h TITRA DYYTAR
L2172 5% DY DYIW 17D ATM1M2 AJA3A DYIWORAA L0PIG D12113 DINIT 259900

AT AR 7315131931973 INaY TIRD BIBINOL LN1I193 N1PDAR DIVAL D2INIYR 4Ry
LO?EBR DAVAL DAYEBNI 0TI RIYIIRR TINOS WONAY N1%0I@N DIYIOA PNS PHIY
s TIDTIPHI 10RIY OPATLIANITAT OPIPhn TRhma J0YIYOPR UY13YR Ox Dh%ara
NIn Y LY 0%29 bYIhRA DYPYRY FIND PIM2 TN DITIP BB 37 01N o3 135K pran
myaen oxd LTS TN AYH L 2AhAVI0TTTIT TpNRY DYBYRDD BYYan Y¥Y DN p11ad
LITRAE N1320 998 90 PPN DI 1RYaR

OY9R LONT 0D VIR MI¥nA pYan DIYava qphn o Lv3% Ttanh adwnnabn qas
TI¥nh P390 5w DYawna YA ANt YSORA 2 A%ADS L1A57PY MITIIUNS DipYiaaw
D¥NTIR ,hYavh DY?¥AX 1%a (1 tebn YY) pYThR oP0i0%Ln YA D1SYaa BYKRGA
TMIRE D12%eR A¥PR MaYAR MIS3 - 10 BhaAY DYALR I2AP ADRD @' ,ah1ha ¥onha
DATRPTEZ NINIRD DRYA 09BN DRI DPAD NIYIAA ¥ - THIRDS RIN GTPIH 0157bn hyvY
A¥Y 50 L,MITTI2 MM WK LNBN AYMen 29 0Yraan nyav Dibras ery rhaaTa NIn
W LPTAR IR QAR QpYa o1 k¥nAd ovh1sY nyabn K153 WA 52 Lqnwn DIbYLR
m5) oravw odroYor niyaw Sv nyTobnn oMYA M1A1P n¥NYYY .qPthan pOna o
.(1 "obn

ST 1202 P9 TINY 11X YINNR pYhan B onYvapan nyya Divaohn Se yiap N9n naaen
.(Bannan, 1954; Glock, 1951) 192 2100 5v BIINR BYINI LY N¥n RO

L7253 DIBYID MIYAL 10 PN 01T0TAR NI1YI0 1A NIPALA YA pUNe Ten 99 vha

51233 brathan TS hyaca JAapa Dbk OPS DI¥YIN DYAD RPN (NYAYEN) nYhIw nyau
RT3 REAT LASE T11¥RN PSRN RN NYAvA 5133 LNapa BNR 0PSO WIAN L,T10a hyav
AETOA nhrn¥n nyau ndenn 12 L,02T713% 1@ 0YNAD BYSY0A DYYER PTANZ DYTIN 1YY

JBTAREN ANTERn Ovav q10%

AYPRa LNANTAN DPID 1IN 170 KD 193 DA¥IAN L Y135 pHPA pyap xR anYThR pyan
A9n2 ,D78011 DTIAR NPAL 12133 W ,00711 NYAR D¥AX NENIWA NYALD 7103 ANTD AT
OpYToR NPavh 5133 AP DYAT OYIELA LOIBd DYThR DIRYTHS RAAL Dra¥a 1A
LO2DIWA NYAUA 3an 10vA

YITA0 hEYS YINNAY NTAIWA N1YI0A R12¥9S 13%193 fTaye naYPan nx qnab e1s
D39 T 2MIThAIY IR DYRRAR DIYAL 10 AN OXRA O :NINAD N1BRUR IR 13%5vA L, %M%mh
WwheD L19 5V L3735 793017 YY1 nTPNY 31y Sy 0YPraush DnMIAR ban T havye
NiTan 2aph vao L0¥PTAa naxtan axyh 5w aveht ninon oR hyaiph ,Di1Yanph mivrus
LOVEN DNPT DATEYY ARONRA L 1AY203 NY2YROY DA Yehnh DR V3aRTD M nndw
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NIPIL NIXTI DPAR L, TINDA BINAN T NN A¥YI 2N YA i1 qabh M%Y oYINYa
L0711 DIBY8%0n
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Plants new to Israel
Nicandra physaloides - A new adventive plant in Israel

Yehuda Marta and Amots Dafni

in accidental appearance of Nicandra physaloides (L.} pers (Solanaceas) was
observed in the MAeco plain near the industrial zone of Raifa. Nicandrs
physaloides is a tall armual plant, originated in Peru. The plant is
widespread as s weed in Northern America and Fast and West Africa. The
question is raised, whether its appesrance in Israel is ocecasiomal or will

it establish and extend its distribubtion furthermore.

Botanical sites in Israel

Nov meadow in southern Golan

Ofer Cohen

Many areams near Moshav Nov are characterlized by various hydrophillic
habitats. The vegetation of each habitat 1s deseribed with a speclal
emphasis on the flowering oyecle along the seasons. The most prominent
botaniecal phenomena Iin this area are the enormous populations of Iris

grant-duffil and Narcissus tazetta.

Botanical observations
Salsola soda in Acco plain

Yehuda Marta

Sslsola sods was considered as a halophytic plant which was nearly extinet
from the flors of Israel. Recent obaervations in Aeco plain, revealed large
populations in the Kishon Valley, in roadsides and in abandoned fields of
clayish sclls in many sites in this area.

It is postulated, that at present, the populations of Salsola sods are
extending their distribution, which possibly indicetea an increase of
salinity in the scils.
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Seasonal correlation between solitary bees size and floral sizes in the
mint family (Lamiaceae)

" Reuven Dukas and Avi Shmida

The correlation between activity of solitary bees throughcut ithe seascons and
their size was investigated during 1985 - 6. _

Observations revealed z decrease of the activity of sollitary bees from March
to August, correspending with the increase of temperasture and rediation
ratea., The number of apecies, of individual bees and of flower visits of
large solltary bees, 1s large in the epring. Towards the summer the
ectivity of larga bess decresases, whereas the number of apeciss, individual
bees and of flower visits of éf_nall bees incremzes considerably. The length
of the hees' tongue also decreasss from spring to summer,

8ize data on bess were compared to flower sizes of 75 species of the

Lamiaceae {Lé.bia.ta.e), growing in the mediterranean territeory of Tarael., It

“was found, that flower size and flower-tube length decreases freom spring te

summer, parallsl to the decrease in bees' size and tongue length.
It is suggested that the decrease of bees' size 1p primarily affected by
thermoregulation. Probably, the size of bee-pollinated flowers of the

Lamiaceas coevolved with the changs of beea! sige.

Rare plants in Israel
Iris grant-duffii Bak

Ofer Cohen

Iris grant-duffii hes an ecagt-mediterrancan distribution type. The southern
beundary of its distribution is in Israel. It grows on deep heavy solls
which are inundated in winter and dry during summer, or om banks of small
streams. Most of <those habitats were oonverted into agrioultural lands
during the last decades, czusing the vast extinetion of the populations. The
gurviving populations are restricted nowadays only to one araé of the Golan,
while in Jegreel valley and in the coastal plain, where 1t was cotmon in the
past, only few individuals remained. Some taxonomic relations as well ms the
general geographic distribution are discussed. Several proposals for

congervation are also raised.
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forest are left teday. 3. Quercus ealliprinos, Querecus boissieri and
Platacla palsestina above 50C m, This forest was badly damsged by man,
Hydrophytic vegetation ocharacterized by Vitex agnus eastus and Nerium
oleander, sccompanied by Salix acwophylla, Fraxinus syrlasca and Tamarix
Jordanis oceurs aleng the river banks (Karechon & Zohar 1968; Danin 1968;
Walesel et al. 197Q; Peri 1984).

Today only 3% of the total area of the Golan is covered by forest while
during the 19th cent. 182 was covered. Aeccording to Schumacher (1888) the
north-central as well as the southern districts of the Golan were
characterized by "Quercus aegllops" and "Pistachio terebinthia. Tristranm
{1863), Porter (1870), Wilson (1880} and Thomson (71896) alsc mentloned ths
famous oaks of the Golan and Bashan.

Dendrochronological investigations (Felix 1968} of old living trees of the
Golan and of logs taken from roof of abandoned villages enabled to study the
arboresal vegelation during the 15th-19th centuries. The forsst of those days
inecluded Quercus ealliprinos and §. boispieri as well as Plstacia palaestina
and P, atlantica.

Dendroarchaeclogicsl investigations of wood remnants dating back to the
4th-2nd millenia BC (Liphschitz & Waisel 1975, 1977, 1979) and to the 10th
cent. BC ~ 15th cent. AD {Liphschitz 1986a, 1986b) enabled to reconstruct
the past arboreal vegetation of the Golan. Sinee the Iron Age {10th cent,
BC), The higher elavations of the Golan were covered by a typical
nediterransan forest of Quercns boissieri, Quercus calliprinos, Piasismcia
pelaestina and Oles europea. Pistacia atlantieca also oceurred, probably in
. somewhat lower elavations. Remnants of Amysdalus communis suggest their
presence in the area too. Ceratonia siliqua probably entsrsd the Golan
rather late, during the Arab psriod or somevhat earlisr,

Wood remnants gathersd from chaleolithic layers reise the possibility that
this Mediterranean forest covered the area sines the 4th-3rd millenia,
Pollen analysig of ssuples from Birket Ram (Weinstein 1974, 1976} indicates
that the Holocene atarts with a temperate-dry phase followed by a wetter and
cocler one. During the Pleistocens five phases 1,e. thres fluvial wet and
cold gtadisls sund two warmer end dryer interstadials are distinguished.
Dryer climate 1s characterized by a riss in the Olea and Cupressaceas while
cooler and wetter climate ls characterized by (merons and conifercus pellen
grains. It means that the vegetation is m=inly Mediterranean but it has

passed numerous changes and shifts dus to climatic variations.
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with a short rest period during summsr. A4 ring border was formed before the
onget of the summer rest.

The phloem of these young irrigated plants was formed in two asparate
periods 1.e., llke in the adult trees. However, the duration of phloeﬁ
production in irrigated trees was longer.

The phellogen of the young plants was aetive during spring time only.

The rhythm of cambial activiiy in Cupressus gempervirens follows the pattern
of the Mediterranean climate. and thus. 11 seems that thia tree 15 well
adapted to a climate with summer drought.

The ineconsteney in the number of growth rings which are produced annually in
the shoot, lowers the value of Cupresaus sempervirems treess as s material
for dendrochronclogical investigations. Only the main root can be used in

such investigations.

Plant communities on the slopes of the southern Golan
Revital Heiman

The plant communities on the slopas of the Southern Golan were recorded and
deseribed in correlation with the environmental parameters. The vegetation
zones were divided intc two major sub-areas: The drainage system of Nahal
Metzar, and the weatern alopes descending towerds the Kimmeret lake, In both
aress the aso0il type diversity, alope =zspsct, roclkiness and the human
interferencs are the causss for the patechy pattern of plant communities,
which osocupy small microhabitats. The relative aridity of the area and its
pogiticn ams & tranpition zone betwesn the Mediterranean and Irano-Turanlan
torriteriss also contributes to the high diversity of Plant communities and

to the abundance of many deseriie plant aspecies.

Archaeobotanical aspects of the arboreal flora in northern and
central Golan

Nili Liphschitz

The arboreal vegetation of the Golan Heights today ineludes three main
forest and maquis types: 1, Zlziphus spina~christi and Ziziphus lotus in
lowsr slavation in the south; 2. Quercus ithaburensia, Pistacia atlantica
and Styrax offielmalis up to 500 m. heights. Only remainders of this open
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annually in the wood of the branches and the trunks. BEach of the rings ended
in a well defined ring border, In some of the branches the two ring borders
hava amalgamated. The firast ring had been formed during the autumn and early
winter. The second ring was formed from mld-winter till the early summer.
Ring borders in the branches were distinguished earlier than those in the
trunk. In & cocler and wetter year the cambium in most of the irees, entered
inte a short rest pericd in the winter. During this year wood production

continued in the beginning of the summer.

i
-}5‘ 1.4

Cupressus sempervirens L.

Formation of growth rings.in the roots was compared with the ring formation
in shoots in 3-6 years old naturally growing tress. Results showed that two

growth rings had been produced in the shoot during each of the twe years of -

the Investigation, Sometimes = third ring was also distinguished.

This third ring was a typicﬁl false ring, and differed anatomically from the

other twe rings. Only one growth ring was fernmed sach year in each root of
the same plants. Either one or iwe rings were producsd annually in the
transition region hetween the ghoota and the roots.

The ring border of the root and one of the shoot ring borders were formed

during summer. Thus, 1t is suggested that the second ring, formed in the
shoot during winter, is = false one.

In young irrigatad plants, wood formation occured almost all year round,
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bybrids; in soms combinations (as G. arvemsis x C. tripterocarpa) even F,
plants could be grown., In both F1 and F2 various new sachene forms were
observed not similar to either one of the parente. Considering the results
of the croseing experiments, bearing evidence of close genetia relationship
between epecies, data published on the perennial species groups and
information c¢encerning habitats and distribution of gpecles, a schems is
proposed for explaining speciation in Celendula mainly as the result of
hybridization and chromosome doubling.

Cupressus sempervirens L. - A native and cultivated tree in the
east mediterranean region

Simcha Lev-Yadun

The prinelples of the biclogy of Cupressus sempervirens were compiled from
many literary eources. The pgeographieal distribution, basie ecological
factors, rsproduction, morphology, snatomy, ltaxcnomy, genetics and age of
trees are described. The occurrense of wood vremaing of Cupressus

sempervirene in archaeclogical excavations iz elso discussed.

Cambium and phellogen activity of Cupressus sempervirens L.
Simcha Lev-Yadun

The annual zhythm of ecambial and 'phellogeﬂ activity of Cupressus
aempervirens was studied using a radiolegieal method.

Twelve adult non-lrrigeted trees were used for the study of the pattern of
activiﬁy of the latersl meristems. Results showed that in a relativly dry
_¥ear, wood was produced in ths branches form the beginning of the autum
until the early summer. Then, the activity of the cambium had ceased. The
phloem of the same branches wass formed during two separate sessons, 1.e.
during autumn and early winter, and during spring time. The phellogen was
active mailnly during winter and spring. Certain aectivity of the cambium and
phellogen was distinguished in few branches or branch-segments whereas most
of the branches were lnactive.

In the trunks, wood formation had started few weeks after i1ts onset in the
branches. Wood produetion in the trunke cessed in the beginning of the
sumner, at the same time as in the branches, Two growth ringa were produced
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Summaries

A systematic-evolutional study in the genus Calendula

Clara Heyn

Studies carried out during more than ten years in the genus Calenduls, and
in partienlar in the annuél species, are presented as an exzmple of modern
taxonomiec research. Plants were observed in herbaria and ‘in thelr natural
hebitate, they were growm experimentally and chromosome numhers wefe
counted. The breeding system 1n different morphological forms was studied
and artificigl hybridization between the specles was carrled out.

Five annual gepecles of GCalendula are recognized. All, except the
West-Mediterranean C. stellata Cav. with 2n=14 chromosomes, are part of our
local flora: C. tripterccarpa Rupr. with 2n=30 chromescmes, confined in
Israel to desertic environments; the aggregate speciss G. arvensis L.
(2n=44), the aynanthrepic most widespread annual species; two clogely
related high-polyploid epecies, endemic to the Eastern Mediterranean: C.
palaestina Boiss. and C. pachysperma Zoh., both with 2nt85. C. eegyptiaca
Pers. recorded in sanalytical keye for Israel 1is, in fact, part of the
variable species. C. arvensls, 2s also C. sancta mentioned by Linnaeus as a
plant species from the Holy Land. In most cases crosses betwesn species with

different chromogsome numbers have yielded, at least partly fertile, F1

163



ROTEM is the Hebrew word for the broom Retama roetam. It is also
an acronym for “reshet tatzpiot u meida’” — “network of (botanical)
observations and information."”

ROTEM, a joint project of the Society for the Protection of Nature in
Israsl and the Hebrew University Department of Botany, is based at
the Har-Giiio Field Study Center, south of Jerusalem.

Nature lovers, students and field instructors from all over israel
send in cbservations and sample specimens of all types of plants.
These data are computerized at the Hebrew University Botany
Department, the print-outs being sent regularly to SPNI Field Study
Canters and 1o Individual observers registerad with ROTEM.

Monthly field study days, in different parts of Isrzel, are devoted to
" the study of the typical flora of each region as welt as to rare and
endangered species and habitats. '

* ROTEM collects seeds of wild pfants for a botanical garden and
nursery 10 ancourage the use of our native wild plants for lands-
caping purposes.

* ROTEM fosters the establishment of botanical monitoring plots at
pach Feld Study Center.

* ROTEM actively seeks out rars wild plants in danger of extinction.

In all these activities ROTEM relies upon an expanding community
of amateur and professional botanists, whose knowledge of lsraeli
fiora is greatly advanced by the ROTEM field study days and by the
feedback of information. They have shown their aptitude for identify-

ing and defining plants, collecting seeds and for reporting rare plants

in danger of extinction. :
Interested persons should apply to ROTEM,
HAR GILO F.S.C. DOAR NA HARE! JERUSALEM 91078
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VROTEM" is published 4 times & year and is available at the bookshops of
the Society for the Protection of Nature in Tel Aviv, Jerusalem, Heifs

and Bsersheba.
Thers is & possibility of an annual subseription,
Adresst Har Gilo Field Study Genter, Jerusalem 91076.

wg‘\é"
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