NIV TIU NATIAN

(1964 °11°) T“2Wh TN0 Mwnta% ¥ w7 YR 2 'On AWy FAIR M

NN

19 NP2 ,Un 27 Maa "gms Wl
27 m. tall cypress near Shefeya.

NIONININININT NN NN

wih 1.— 2°an R5% nYamn nn




|

5RTEIR PN RN
1945 nawa a70M
NWN-2% ¥1 IRT ,NIPKR

NIBR . TV an 71 A0 RWIN
Y A
17 A
TP »
neap o
oA . 7m
NP 9 9T 49p 2 TN

$PIN2 NP MD NAR QY ® TR MOun
3 MIIYON PIZPpNA DPOWA DR TIRY (3
punt oD 9 Sw amavwn N ann Maxa tva eeav o
N2 OPIRDA

“H 25—~ . . .« .« . . (TRBN nMan) Tmd :1an "o
“ 50— . . + « « .« (BN N3N TOMY

1 - S N 1 s RPN A, SRR (1 RS . .,
I ol B Bh s 5 wtelle e R h

- S O |
21 do e et wal Leet oo TIETIRALING = TR0 MDD R REN DT 8D NN
28iplila,. .4 B SR SRRETIL T 1 B e P B S MISERTRETRD. YD TRUT 20
B ULS e 3 Sas e e o | SRS SR T INIO 20 TOs 0 AR3Nna N
34 .. .. W@ . — maen 0 Mm1 *“D Mniain 129319012 D109 2RN 120 N11X
37 k1 sl e e e e b sk PSRN A= 10 T TRNTR TV TR 10 IOV ER TR G

41 ial | ool B! See e Lee hel b FERTIIBIAINTIDN BYANE DR VEET RGN T



P il
PRI TP RR Y AN

(1964 *1v) 7“3wn mmn mwatab ¥ W nubx 2 'on WY YA mw

WM\MNWM\WWW

INT PPN ORI XY b vp maen

0197 IR

AR L0N2M DM MNP Ipnn? "RI9RTIINN 1R

MR B3 ST 7aL3 P PY X ONT mw.Juniperus oxycedrus L.oMRa ywn
AR TIDT A2 PYP YRR DOOYR .NEPH DY DDIYT ABTRTR-TN np5n pvbpn
2—1 DMy 2“0 2—1.2 BIMK O™ LTIX5 DVLM NETEn M¥Apa TobY nbw
AUWRT D% SR 00032 DM MBI T TN TN BBNom QYN Hn
APATYT ARPR PYT NNNNA NOWRT PTIX 3wn mMaab neavs sop pry Ty bya vhyn
DN BN39P2 Pn MT S22 3—2 ¥pw b3 A pma MTma o 9917 mp
MTM2 573 723y DX MDA TP 2B 5 TN AT AT maspn ovaswn
A9V NYwa by oMIRDIN pIan s 2—1 T2 P My by adyn pma
E¥P3 DWPYP 6—3"n 207 D 8—6 v Wwpa bHy 113 p1rebndne myeh
DIMDDRIVIRTDMN DM AVHY HHITTIT2 YT M My msss oy
80021 MW M2 nw oy oYwa nevr oy

WPO0IRA YRUBINLA WIPA AMT AN 22235H NP IR mno .0 "PRIIW nbya oy
RN? PRI P2 OMA BWPOIPOE amMY PN LMK AMEa DY DO¥MAT DAPM 25
OPLDOR DUNOOYR DPIOY DNY TP DYBDYR ovhw oy 3 7y 1 Xa avha ayp
DD DPOwnT MIDTA RN 10 1Y Sw mand oyan L nnx aNwa oMy aavba vy
AIIBA RN .D0N OVIIP DOTPRIIW NP NI Mmaynad vl oy mpIm vy X
PO IMEPA NIDT ;DPWR D0D DM o

MPNTE PY A WA WA — M2 DRNm ANEenNm meaNan nsienn .l
PP TWI PrOW NI PR M Yy up nowd nbaam Sxywea NXIBNY (7) ¥
NI ORTT NPRA LA A NPR .oMwR 900 TR Sv mana 23°a% pomam MR
MDA B> NPRI TINT WIPT IR R13NS wEK 11
933 X1 TWA YN S nxon Moy — (7)) % 10 K7 30 S aybamy iyt
KERI MM 5000 o™NpR oURA AT Ty M P¥ bwenm 29yma nhn o7 1K
BYIP ORI OIM WP IR PRVY Sw opbna pyn

AT 2

LSRR BYDINDWT M R

2RIM PA"MIAY DOMID 2P 1073 R¥MIA (B 935 730) 1910 9 ovmhpR oA
nmbyn 45—20 Sv yoowa WA OTINT WA yem Paow navna .1 xbava b
Q3R ONDXTNDXT NI NRXNI MTINNAT A1 SAH OB SnEY mTRa

— 2] =



1 /00 X210

127102 0YNRR 0°nd

oyroby mbyn 161 nysIMn NI AMBIONY
“ “« 292 anTa onA wIAn S nysmn nYRiodn aMpIeny
“ “ 44 2mPa pn TN Sw aMuIeny
- 4 9,0 nubmm NhRdn ALY
58%, nom mn®
nn 64 (2°5) DysmN NP MTORND
“ 128 YT OOMIY DYPTN
749 owa M Sw yRIvN IDOM
PP A

nEwIM DOWP A ¥ID AMpRT 0T AW MEIR XA PIW Navn Sv ypwn
SYXBRI PP

prmsin maan .3
9P MR DUMRET NIAM2 WK NNZT T OTIRG 93P Q5P 1R Oy Tma
SIPA MATTYA DPORITTPIR PR XD MY /3R abpp oy A Y (7) TR W —

SHRITPIR MWK M¥D NYR

DAINI 55 LPABRT DR DR 93T SW 102 WEN® IPIPA 1N IR 1A 9377 R
ST IR® PMNRA DAWA AI23NA DMILART MTINNAY AKX T2 DRI o230
LOPYE DOMRE Nbwa MRIY IWOR XM DOPYD NI owb 1950 Mawa now:n

orura oI naun 4
oo 390 prn Yhaa .meawh ayamb anva Dway YR LyPa DMYE DY
oun 3—2 Byn AR WP AAR PR DY T0Y

APSA-27 MILP ME1AP3 W TN YEW — (M) MNEIR? /T ®) 5

by MR CILMA PY YOm DT PIBI OTIRA WA — 0NW AT DI Q)
1PN AT PY MNM2 POy X° DN mend .oxand mbpa hanon M NNATRN 13KA
YYD IR MY MR

oW Lwar RIN G102 TRY TINT WIPA — 10 M1 I NI W Mwawn ()
PPOW NAPRA TN ST MM M

oM PR — T190m ®) .6

NN PR — Argm ()

DY NPR DYV OTTHY MYINAT SueIeTpR vY — maini w21 ()
JAw Bo2 abn ARNIn B>

SPI MWIRNAA PreOW NIna LDRRNR byTancnia KINWD 421 MYINNaa
AxM1) DYRMR X7 MWIANAA 21 0NN AROIEM AnnERA DR amenxm N
meyavn ImEa MOnnAY Do YT LA PRY K MRS AN Mwnnanw
A(5) TMINR YTy O1md OTIRA IPIPA T W ANONA ATRA by 0 P INa

= Y o



‘1N PR — ominm (M
2NN PR — 0ON0e o) ()

nnarg g
IR AMMN2 2T Abn nveaan 2P IR Sw vhoa oY wan DOYIMT SRP-2EXA nven

JIR2T wn 5w 2axa

namaan 2w "nmn X) .8

X1 23ymn (1) *omR%p 15y mpoa WNI VIR WA ST NI Mwnna Sagn
SNIY=1T

AN PR — 0K 0 ()

PAPN2 AAWA DPYALA MUINNAA DY mInd WBRY By — Ny A0 M ()
MY 4 TURI DYMT NIOAK Yy NI2aNm AL LY Nudaa 2% PR IO
DTN ATPT Twna P Pomx 19 NR, orOSE NbYn 25 v Amuaompa nmnba

«(6) oY% Mbyn 5 v AMvIoEYa
2°P5n N3P By DO v YO ROMER A0 — 1230 YW man29nmn (1)

AYIR SV MzEapa mbT PNk DOYT MR R DR o%yn Y 1m

M MPIPN 2P0 o Mnspn L(en 12—15) a1 >5y%yn omp Y9a-1912 oY%y
(@) YITX A peave MM Sy wspa
YN 0y X0 nwon? manan ()

AN PR — DR I 0991 O WDl ®) 9
L' PR — DX 0'qgy (&)
2N PR — Mo ()

A7) TR OTINA WA 5y 0w PtoxIn pn owoww mmnbd — rmoen .10
DIWYD 210Y PINA ANWKRYS Py Abann awyRc 0NN onba oyn onw N 5
STIRA WP ORI DD WA (B—ND) Y — oo WPRY%) J“an2 Enea e

49 Tmy AxY nMoo

M¥AN O1aN WA neTnn By

1’1211 0

IRNWR L287W2 R 172 v IR

var. horizontalis Gord. "PBXA 131 230 %y Cupressus sempervirens L. n¥RT wMan
PR MR TI03 °nba phn A (var. pyramidalis Nyman) var. stricta Ait. sp»3m
DYLIA MNONA B T2 VYN 1T NAMT NIV NS JI2NT 07 13RI NINKR NIRINDY

LONWA vIN e pMan Sw
xxn® wox 93 Sman Nzn1 wMan bw mpbnaw 1P DR DOIv3n oY £ pin

DMET AMEA .0 Sryaa P YN MDMEA AMET 19RY ,7aba DPOWRT AT DR

— 23 -



27183 IR MyULIA 1PN D MK 223 ARZAY TWOR DYDY DAY D3RR 93D oR? AT
3% NPIRLIDD

Abyn opb3 DURIYR DLW CPMISA 1AV DWR DI PIA m nMEa YTann Tavn
Pa ooaa DYTaA 03 DMYp OPPER DN DUBIFN PR w122 1KY MOnTa DTN
D133 NP NEp DOOIRM AB DT DT D°5a19BER : OYH91 PR D°YTAN LA Y
nMYY DM M2 TEn A Yn +32% YT NIDYNOA SPDIRT WD TWRD *DNI%A
PR AR MPDIRA AN YW A Ny 553 TN SPERA TN23 TR IR nnong
(6 ,5) ML AT AT PNn

D10 DDA N MPRRA AMNIA X7 93T DM 7D a2 vy orw Mmnb
pvia07 DN T WO QTR ¥ ANAMM Anmav TORDIAD YDV MPEOIEA AN
on oobpK2 IMKR MY YO NOPRRA ANIM PPDYNEN TMIA AN IR ANIAY
.(6) @°1 N2°2021

YT oA cawn MR Sw Man yuen YT npl DRT TR X[ OPD MMV A
qona OX O DOMAT AMBA I DORERE 599 7172 Papy uwa TR M3 DT hRh
AuSwA NTNY O3 .D02MYn DO DORERIA T B DN AW A MDY Anh DRwA
95 DRIXET 23902 PMIPY DX APRDR 27 DUw 90R »10% ARYpNAY  TRN
SwNa DYD TR M3 Dw DDA OpERA 3 Wy A DYRMm SHwn? 1oMEpIAY
3n 212 D) D7 S5 DAY OF OpERA Wan o 1531 172 IR (4) DYRX
Amg3 MR ODME W2 PR W2 U3 by a9 DUDYRA A AR (6) 3B
T R > i a = W =R A by ;mava0a DT PRY NME D0RL MR
Mpn MIodwa oYMy T3 Y73 Y PN N3A B TIT R NINA PIM X X710

awMNA PPN DR 27an 0oYeY s35% ,1823 MWa MY WIIT 37 MIW IR Pnw A1) w3
spyxa 1 %32 DO%Y DONNBNR RN YRI WO WA YW YR 0D IR ,1865-2 oW
PN T DINIA 3/577 1K1 0D°LA TPERA 1A %3 1/5 DORIREN 90°RR 1/5 072
YR DAL OUDME DORIXE PP M2 Yomaw OTEME DUTAnY AT TSR 12 11
sbya DONIRYT 790RR 3N boop orpoI DWMA? PR NI BT oPEMIX DWNan
m99mmY TN AMYN YLRAW AV IR 13 WD JPEME AR OYYA W ¥M PR AMX
npvpEA PETAMNEA 02D AMEN 1997 DI¥A MARA PR 99TS T OPEIRA WIN2T TINR
mann SM29 NyTY STam opIn e by THX MYDIN PADA? BID (6) IR wan by e
OR JPRIPMATT ANON 73T MPRWRT AN YoORY 1P2ODXT 0N XTI 00D X MEMIEA
a1y bW AR DX oManT wNan by DORINRIIA 22 77 An0N NME2 T AmA LTxn®
199 POW W22 DM

99 TN DM YN CLIPNIA PR p132) 3R I CLTMA PER VII) XX
axxn® woxw 0w XY PR M2 by AR AN ORI DM W) B3
AIAN Shiaw SLIOMILAT OPEIRA WIAN XN B3 X LTPEIR YT mMnw M2
AR 03 129p3 SUon X O DOPEW AME ARIN KA PDRA AMEA YW NPLIPDITA
bap1 DX ML DX WINAd A Mana Yoy ANDY W ANOM Y913A YNAA NAn
SE DX MDD LXXTR 207N AT by 13ampn DR

POR3 YOYIW nurdl MW TNyl pmpeab nanaA AIywAd W Ama X0an a0
593D NI DR MIWRR 1733

St TS MW 56 12 °9M% WAn DY A5 DDA anD 4y 1DOR1 1960 niwa
W AXEpY NRY KIM NPT DOTIRA pRya ovEME w2 15 Yw amaw a31ap2
aAR-SN—0HYIT WK WA R 30073 bw pAIMA NRINI X ANAL B X7

— =



pOIRA 1A Sy B3 ead apbnn nann A0 PR TR XY OYT whadn TR
AMIERA DT MMM YA Mamen DORINI DYPOIRA DOWIIAW ATNPA MO Py
DSy OB NI DORIAN NP7 OMR T DT PMEAY RN MYTOR ApaRaT Ny
AMMPAT YA DMTOAN NP YYTI DM AN PR Y B M0A DM N0
APEE [99¥3 Mwa JhIrn Apbna T MRNwR nbnwna MY 190m1 1WoRIw oY

LKA 0°IDDMA 19apna NN AMa 0h o nwn

Ynw 1076 . RPN | . B n o -
AW 161 .+ * . o« o« e o o« o« DWDDWOAME
D BID . it s e e e e w IPIIE NNE
R BT B s e % DoIMIn
SRR TR o o« vom s s e s n“o

MIBYND I XY D2 S ANy 297 9901 1N MDD NI NPT AN
WMPYIT DI WMWY ASNTRA DR DNY Oy IRNDA MNKOY 3D v AR NpDK
APNP2 10 03 KUK DONTY OYPER XY 1700w DYPORT 161 DX XD P AR WM
YIN23W RO MK TO¥R 92D DA 1T 1Y ©0 D00 nranm oYpER INY Nxp
03 BNYPEIRA BMaYn ST AKX AN MY WK prTR AEp aAMEa PR AN
AME O XYY oonmon i XY onw pavana o nwa 418 .oDiya v orawa
XY TYIYY 7200m AYNwH Y33 X¥Rb WER Jup D03 DM NP XA YD A2
EYPET 161 DR KIDK 991 OX .01 T2 M00mA o 5K o nw MYk pxy apm
DY 1076 TAD OYPHR — DM 2 nw 980 Yapy Mamaw oraran 819 oy
JTY2 REDY OMYD 1M L TIA Sw oom ambd ovpmy

w2 S A apbnn npbl pyaw aTayd 0»pmz Yw Mt NART QRN 197N
OYDMI DOTINAN PAR Y MDY MDMY TNIY N DYDME

OYDMET DORIRET 9D0MY LOMX DY T ATI 1T DOIYER aMyn  yuma
DO MDY Y933 NRN DMPDIRT DOXIXIT 00N Jup OPDME DU3Yn Dhapnw
PEY ,(5) “NUYKR,2 NP TIPY 11012 O3 XXM 1D O LOMPEIRT DUV ApaRA v
$AMNMYN YUN TV OYOME DOYH bap

OMDYMY DONIRE 256 NMIYY OVPDIR DORERY 422

¢ MR YU MK BTY OYPDIR DUXYN 1KY

00X DORINY 158 NMy> DPPDIX DONERY 1179

DU5TAT DOBY OREXIZZ MDOMIT OMMY DD NN NYIP YPW AT MDD On
$NIPOR MY PPOAY 1M L AMYR Yuma

~an0n ,BYDME DONINES O¥nn Mo 59 1772 ohapn o¥EME DEYym nva X
§ MDY DYapn 1N MLIMT T ANN AN PR O3 PLIPMT AP 10T AN
LODROTIT YPBR OMDME DONINREN

MIPORA DR WPOM NPM OVDMX DRIXX D3 DYIPpn DUPHIX XYM Ma 2
YT IDOKI AR BYPEIRT DOWAIAAR PO 2NN NPA0XY XN MDMXA Andnaw
SN0 b SpeTen nrad

byta 9D0°M2 DYPEIR DUREIRE DOYAPNM MY RN NODMIXT AdDAM N A
ANYW2 N30 MY DD MLIPMTI AR DD KON MPORT ANdNA T 0% D3I

nrad DX M YR DY 002N MU0 X NDOMIEA MdnAw YD 7
THEA R ODMIET WA 0D N0 NTEA O50Y IWHKR LPDMIEA ANOna Y ovvuermn
AR RIT 12990 ONan PR winan YRy RR Miava powa whan 8%

-



ANINT X0 PLIPMTA ANINAY SN0 MW ANIAT 0D DR UK 1YY NeNA M
wWyR AP FINI 0N MK NPAPN NPVIN XA MOSMSA ANINA R NOPOINT
DR XY OX D3 U2 5w NAw DORIXY Y5 NMIWORA DR AR ATI9n o wox
PR AP MY T PO A Sw ovNmw ooyun OVPDIR DOXYN X1 TITaa DREM
PO KT PYI DR N2 0OAAY MOWUDA YYI NN 005 DI MWK OX PI MWK
A0 DPDIAT DORYD DPNSI DY TIDAD T IWOKR X OX SN1APINIT X 1Y
OYEMINA DORIRET ID0M VPN T2 2R WA Wrb v 7353 MINnT A% oS
075598 D%y DWY 7D 1390 THN OYIR LOKIT MITa

A2 AP MIDNT Sw oMo pmm NPMARSS MIRDST by A phmus Laroh
AP TP 3N X5 1% 31w am 1Y oMK ANYwa 22D Peaw 53 w1930

46 TNy AR Mo

MIUAN DU NTNEND? PaANDS oo

(1%R7°%) M9 .1
TII1™D 0 1312 1101

LYMA MY NARI PP MTD ANPDY 2P PRI A9RA Yo abTA AN 2Dy
APIPR NPYT PR NOMRY MOK 1990 ADK NUToN JMORSM paRaa Men1 Ty
SJ0Yn% ApaRAT NPT Apand

PPR7yn AMIY D3 ANwYI DMKRYRA ApaRTT bW nasvtvuRT avwen oy
‘D190 W IN39TA2 TH0Mm WD NYIPY M3 ATAY N2 NN omn In *-%y naavbya
JI93YT ODINNTN JIND WX

“IIPR, YI2P2 MONMR TOR XY Sw yuna yEia 1o

LYY '?""

""“/Iun-

o 2
Tha jpax

IR 200 Jam okl

2 /00 nnmn ST M9 .1 0n annn

AN



Q09PN PO DORIMA U728 AW NIMD OHY 0MR DMLY DN — 10120 M9
Ov5y 3 Sya vapan mInT J(271 1 /On MmN DT P DUIpAR 6—3 Y¥a MO Mo
Tn pyba a3 /on Amn) NP3 vbw Yya by .0amn 217 %D Yy 0w W TR DN
(4 ’on namn) Sy

$93pan MIDN MNNBNNA 2°a%w W on% v NUMORYE Aparn YA ovd
(5 /On NAMN) NMAD TMIY NpYRARY — YN Capl M (X
(6 'Om mmn) mpwion Mpbeaws uwa w2 (A
MYYR DR MORD 17 3y Sw e R 1pyd v 0 wTnn b — Nparn Q0N
TIRA DOENN APART TVIMNWI X AW AparD 10 LIPART 1393 hbwan oy onmen

3
TTA 'apl na

JN71"9 21DWXR 0D 91D .4 ‘On nann 30N Annn

oMY Py Yom TIDMa DUDOW AYWAT APART DY MNBNT DR D2 abp Ayl Inxb
2377 NY DNNAYA 7Y VMDD QMR 209N 9% Y9N Tinb

L
o TN A3 NMIEN

mphgn proom Yo abea map aman
6 ‘O NN 5 /00 0N

s e



o

793 MR 25 S AMMRIDNYI TN TN DI APIART X — NNOMRI ARIRN N0
2w SYR MATIONA MNYIIR MOA0R CA3THY DMEn TIDNa Py Yo Mmmiend DX
.25 125 3 b Ywael ambyw

MR 70 CTUYI MmBRT DX Ypma awan by Dyan Ova Y90n DOnYD

AMR DODIMY APARA DR DODOIX WA MY AT MXY LI Navdy By nhavem apaxa
T2 oMY ADUMR APARA DR P 85 YW T2 Dapy nbya Apl NIYa nYoemm
MLPOT TNY DMWY APANT DY D°P12PAT DR ORI DI DA0IT NINAN R D°P1aP]
DIMNM MVPOITA LONAR 25—22 Sw mom Mmnd by Imwa 3o Nk Yw M Aoen oy
L1058 Mbyn 270 SU AMLIDRL Nnw» v pnb

1 /on Abapa 93 IPX3 @0 DYPIIPIAI NMAMAMA IPANT AIOMR 1961 nMawa
JINTIPA By APART POMR OB DYDY MKXIIN DX WY

N12PIT MINMBNT 23N NR 0P ApART MOR OY 721 Ta — NIMRIN MMania 01
02D MNMBNT DR 1AL (5 ‘dn [3mN) mpbea nmeno *1pb D0 PTIY DD

w1 By 99pna TPaART NonX JwRn nybwa

.1 ‘om abav

nonxn 'm* ‘on

62 79 81 119 136 138 oman qor T 11207 PON 1M
24.4.61 neonnR 9K
52
10—20 ok i) 21.4.61 nnnR 9K
20—30 o772 58
10—20 okl e} 4.4.61 nouIdLR 19N
10—20 v TTa 31
10—20 5—10 4.4.61 muIbeR TOX
31
10—20 0 2.4.61 uIduR TR
25—35 10—15 32
10—20 5—10 2.4.61 npIdLR 9N
41
20—30 0—5 2.4.61 MvIdLR TOX
12
20—30 5—10 4.4.61 x5S n9pa

npran nnd

D00 NINY 20%73 AT TNR DR IMXN nXawn b2 1hya 9pond
J20RY NInd 25%°2 VAT IR DR ¥R NY3AWN %52 N\nnnit aponRR

o R s



%D MR YINAD APPSO WKW IO MPY NIm NOM 15N 1Y DR T2 mana
mnmenn

JIPART VIR NPIPA DR WPTA Apaxa wwwa 8% — Npaxa 1A T mpt1a
S0 149%™ PRTIK 0,5% 2300 NIDFPIP 2375y DYPINT NI STy Moy ApTan
Myw 15—12 Mayd .021% Apara A»nnn W) on 1IN MYY 10 TUnY DMMNY I9NT DR
NAR 60750 MW DL DPIPAT .DOLIANT APIARA CPIIX IWON DR DWPOPORA DPTIA

2000 apax by oo

P12p3% ApINT DX MDA APIAXAT XA PYT OV — 1960 MW MIIIINID NRARN
12°02 DPYT APARAN NYwa ANGN 120 NIpmm 1nbw pppa BMDA Lo%Lp PuohD
«(7 7O M3VaN) APARA NP P1apaa Ax°nY M4y prpwaw NYan nona avbnn
O™ A3p1 PY 93 HY AR bW ooar 1273 nap1 O3y Aamw Y yEia Apata 10on
DYTATR DPNN W0 APIART °IN MAIDNT LNINIDN TR WPART IO 7T 5 MmN 60
JNIBNA 232 DX NOAT TIT 2P APARAA MK 01 1077 N OBYD TN AT APARAT
JPNNA DR DYPRWE AATONA DR ADOW PP DR DU AN Y apna

(2°C.—0°C. bw amuIempaY 25%1 209 5w nvom ninba)

2 5 15 18 22 24 ab 37 40 57 59
90—100 60—70 20—30 0—5
70— 80 50—60 D°7712 o772
70—80 40—50 0°772
20—30 30—40 20—30
10—20 30—40 20—30
10—20 10—20 20--30
50—60 50—60 30-—40
80—90 20—30 10—20
20—30 20—30 20—30
80—90 30—40 30—40
80—90 60—70 40—50
40—50 20—30 20—30




JPMOR?N NRARN DIXM L7 ‘On Nnnn

WARWIY MDT 53 PR DR MDA MMDWKR DX TIDA2 WINT MBI Nbwan oy

72 N57aM M2 M9 5 uAng 197NR 055 MPER NIND DR 1990 LMK 9t by

DPMRZRA PR DRI IOREHT MPBT MR DR NO1P 1D POy oopm oRemn
1701 ARTART2 DUR0n A9°50Mm

$ DM MIRYING
K97 D 5w N2 man nnRT DR DRy 553 mam OYRIDPIRG AYRT NPAR X

M3 NAXY A2 NPIPA ANKIT 4971 29 L1 ‘DN M3 ,MID% DKM DI NpaR .2
Xo2 ™p bw

Xon *7D DOANDR OPR DN 273m MPIRI DI9W DAWI O3 OTAISY 43P XY v 4
PT minnann v oonw 2vabwa naming Sw AR X 937 (13 ‘on Py bwnb)
(172 2w Mpnnb axnna) awn

DYBT OYIR L1961 NMIW3 DX WSWAT NPNIORYAT APARTT 1003 DX — 1961 NMIWA NRARNN
MDD MPARA W AYDWSR 7 nOMA? Dby oonyd wbw 770 hmuon Y upaxa
1103 1961 NIW3A DY YOW LYAAR SN I ARTNART .2 ‘0N IRTARTI NIN0N NINTINT

1960 Mw nmyd oK MYd Sw Ny mas nnx

*3ya XD oyon oYX L1962 NIWA O3 WIWHAT APARTT NUPDA DR — 1962 MW NRARMN
AR D°2°37 QNN LREN DN 5w 9p0 INRGY 0MNAm D¥Ya ROX MnRAw mavian
MR PYY NEXa 23y Awbw NRa o3y AW 1INa 19 avd .oRYn P bw man o7
JIID2 DINRRD NS DOPITN N7 XY 71 ApaARI NwHNDT NINR2

LMD Wan 937 5om 1paR™ NINMEN 35 DYMIN2 10 7P PY 53 by

11297 0odh WBR (3 ‘On MMIART) NIRXINT
LR MR Pw AN Max MR 1303 NSRRI Aparkam Mnenn X

LK M Y N1 M3 990 1103 15N 1 /0% NS PR PART .2

o A s




vy Sonb mapin omioa oy XOR pand M P KXY 50 nrMeaw nowt o o)

196071 MRARNN 11°0'1 MRXIN .1 ‘DN ANIR'T

3]

|
naaT 5Y AR 27 PaRT bom o'k mMYn S0 Txn TR NAR 1N “PVYNIa.
413P377 M bw
0
V5 5w orbon hne by nnprban PINT Nyava
l%of
o
0 2 8o B
3 g
boh® Vo s ® ke 15— 13.09 P13 -y
51 153 L] . 5355 " £3 1 |
Sotr | vl 111 ' B e T 1| =--yy " o
hol I I | | | ' 4o I
30 | : : : I : I | | ! 2 !
&orbE LU a1 o] ! o ] 2'1 I T :
o1 ' ! : ! ! L1 : 'tj '
.3:» e 2 1 B P 38 SN O DY yp
Yo
loo
; ®
(4
= o = o F © —: 3.0 napa
50 | ! W 1 ' | a=st® » " "
by 1 : 1 o 0 |
Do"' e Y1 " ) ! e ¥
201 | oy ! to Yo ¢ 13 "o ) ! ')‘o
IOJ ' ' N I 9o ' ] ' : 1 4 ! 2 3
| 1 Jd 1l Lol
e 3 R 2T 7 W o 8w 5w Lo
%
leo
%L ®
fot
= o b st - —:'e‘m napn Yy
svl4q rﬁ' 5o 'HL - .? " "
Ho } 1] % 3 36 I
| | 2 26 23 I
;: IR E] 1 o1 % : | 2o
g s ¥ Y
B 7 5 "Z T Y vy R S v
mms
yA
‘ o
00
% & @
fo to  Fo O Q] —: n1p1a 1Y
R w P Thn ey ¢ 11 ! .H.ub JP. r
bot | 82 | 5 5 1 1 t | \ ~-=:5 L
(A, us f
A U [ i ! I Ho 1
ot 1 $ i ; e y ! : : ) Bf !
Sot 1, | \ ' 40 o : 5 ol
i H -3 B 1 i '_' il o2 ¥l 13
lof ! ' ! L
‘w1l m e 2 1 ERTR A A L Ty
Rk il



1961- 4960 pawa 15T 552 oA % SV aRva e

%

l%‘; —: {960
a0 -=--11964
o
60
S T A P MK BYS 1A fo60 MvL
e o I [123% - S U |
30:!,6: Ml N f‘v" 19610 MW
0 | | | | |
(01' | | : | : T | ?

Q9 A EX Hs 49 0v2ta oyya

196171 1960 D IWN NRARNN MRXIN NRIWN 2 0M MNIRT

by popraRpws TR Dawp ©°932 12 POMIGRGR TPART MIPDNT — NI NRARN
AW DRUER® OWY 1T IMER Yuma W awwl wANDAY PXY TORR 12m 79872 Dnen
paxn M TIAY 31 TTpaRm OMISRYR APARA YW N0 WY AR AT NP
ATYSw VIDARA T PARNA L(PARI PP DwY) pYb 50% BY NAIFNI APIR PPN 101

B R

| pio it ary R T 39 ip W

el

aa g g T3V Vi M3 KR T %

e T L,
20{ DX e —
Jog A
e, N—N‘&M

¥ ?)}"2
: o e, 51 o 8
Ls IR K - o ; :
R 3 Fanha
i e . : %-nm
L0t pye,  POIR RN - K - RO : U ¢
Fla e 90 g sﬁ oh .

_—

3700 MR

nan-by ar bw whona onyp Wb MR W AN 9Y pYA Sw oW @73 DM2p1 DU%Y
.0°WIn 0°MMD npaxa mwan®



DR WID0 pYn Y oonw o713 MMOWKR 20 yy Yon wna »on nbwan nkd

DMPan py DY AMWa NIRIINA DX LR MTET NNR DR NPT MR 9D0R
4 70n PMARYT2 MINDOR NIRXINA

YTIA3 N DORDH NI SNAR D°Yapn T PAR®A MPARNI DAY MMM MRXINA
JPARAT AME 15w Sw NIWBR w0 YT yumaw pod PR LOpAW nba ooxyh Axnwna

Sy ASTATY NPIARYRA APARAT YW 1297 Mawna DX PYya oomom abR navon

413020
x ®
1964 00 TOAZ YY Y P TR A Y ANt NIV
% 4
loo {oo
90 90
fo fo
Fo ol to
6ot op A 60
so 55 150
4o Yo
;_f. Lo 20 3:
(o {o
o 12 33 “o 30 48 36 %
|,)'PJP)(D MoaAnN Xy D’/)l)ﬂ')fl QO'Xya
A4 0N MMaRT

M T T mma oyun mneh M2 3y o3 nvnaar b v ovoa

L DRAT DM

nx mwand

ST NNANAA 1M1 PR DAY 091D 73P3 O3y X

J41API7 O3 NS DR NBDMN DNAMID NP YMIRD DOATIBW 0T ¥y A

A0 NIDMRM NAA1A APIARY NPNORYN ApaARNA D) wHnwab NI A

: TN Nban

JIORA DIPDAT IR0 DR OPY P01 O b INTIN DR 1 Yhan annn
D100 13023 NN XSS yw bawx b mb
DUV PINA2 ANYD AR AT DRRY 21T D MW JIRD /DYDY

- 33w



AYETIIN MYDYIEET DI0ENTRNT NYY My
*MIMSR O MM TN DY
11 e sl MR o
JNIR L MIR2RIT? "RUPDIANRM "MIRZN 11900 D qRm? npmmn

nnTRN
DIWDSPRA MANDNT DR D°3yna DANNT TR IR D MN TNR? mndn mmn
.(5) T9D31DMA

A(8) PR RN NP MR MMT 2183 TRYD NT AN DIDLPRY D DY AR
ANTOINAY PRI MITR @0 MMY 193 Lhmn D2 TRy N T PP TRRTY 71290 PR
myas nyixa T by minbea o mman nama A% agixna b R A1HPO0OINA
A5DYIDMA DIWDUPRT BTN D2 NN D1 MR NMmpRa AN nxr> aom .8 1) i
A2 /3 /7) 0 DIMIR D233 NIRpRd AR IN78Aa

.

N29%19n1] DIV9*2RR 202 mm?n 0 mma D nmnaain matTx tnto .1 ‘0n annn
MY 20 MNW MaT N2 LR 120 28nWn

nLYINT XHIOIRA a2 AYDRIDN DYWDYPRA MTab nyTIn 270 Mawna bbaa

M MNPRA IR MMWPT MYSIN nd by AN Tond DRIM L Py Yo PR By

WD 923 Mpan owehpra Yya O By nén ned oy mMatx by oon .o
(4 ,5) DT DMINRM

N—433 ‘On 1964 N0 NI ,IRDPAY ORVIDINIRT MNP NONa MWVBR



211 1IN0

»p by AD0IM MI2 XwIA N 0T by Nyt AbEIEN DWDpRa DYy mamx
My oMb nmpra bYn AME .o MY amvan mphna xixnb wex ovya
wArnIY DODIYM DR STRR DONDY 19 MWD .MMIT awn MR AYID IR0 AXM o7
mmn e by opbna

AR M2 IR DO MAIED T3P TWBR AY0XIEM) DWDYRpRT Yy pri e
.9) boam v ooyazn menb RN DYYYA Yax Wnn 197 1T NKNI L(6) ™5 v by
AOTAPYTR NP s nbyn 1mb nowenn XM DY Cwa Py annn AaMEn
DOMIIR D00 TP LY PYIna MInnRT DMpaTn MAavp oonyh MM anmnstaprem
1 O pya 993 o mby mamzn aben DR DT MK Dmbyin oMInaaR
MY ; 0O8YT MONEa mMaY oMban ophna R 01 A% ANen 732 nra b maon
WA TN A7 TERa 01 MmMaY oM vaw obTanT oohya myem anra nmnn
20ARY AMna L wInn 2192050 2D Nra apm R D0Asn Yy NYws

MRXIM RTM Mo'w

mwn 5an b mbyo dbya by oo3y 20—1072 1DOKI AR AMNA TR
WAMA DO9yn Sw DN ApIan "aph LMW A% DEYT AR X5n PTea mmoun
Jd Abava mxam ApYTAN NN .DOYYAT DR DpYAM SURIT pMYn

1 %

(MNNAD MMW) 2% D5y S (Mavby M) opws-nba oby bw sHena 3390
ST D392 0T DB YPRA
(22 MmN 1NR)

pnam

T°RN
ToX M TowR N9 oo M Dpn
op3 aprTan
5.5 0.28 0.51 0.54 0.1 1958 TX1N2D
5.4 0.32 1.01 0.90
i 2'% 99>
6.9 0.31 0.70 0.46 1959 yIn
6.8 0.36 0.62 0.70
5.1 0.43 0.52 0.99 0.5 1959 Pn hR ke
6.4 0.61 0.82 0.56 0.4 1958 "X1M2D
¢ 0.71 0.61 1.23
Moy
7.3 0.30 0.61 0.40 1959 y»
6.8 1.03 0.96 0.88

moynh bw max hya ooya MM INIT MAR TN QAN SRTN AYauaY

b mMaxT N 9% 0 DPHA Y53 DKM DYhYA WRD Ny Dby newn 30%n

DONARA INSH 1R MINDTIRA 005V IPTAI OAY DVpRAY ORI 0nET oYdvya by
.4 ,5) D99 ST by nbmn noo YHaa wa ovarx ovhya MY bwy 1na b oovmasn

s 3 e



e

0 (1 A%W) T ApM ATRI 2AMET 2°YYa POYURT NAXY 2092 DI PR
POWRY DIpHa TP I1PDNT MIRZINGD IWRND AT 927 (@) NpHT DWDLPRI WM
D) ONY 3 a3 avoxioma 0w hbpR O3yn phnb 1958 WA 1N WT NMza vMhd
— Pa NRD MPAY 6 1DoXIW 2°YYA Y2977 DURAM 72 — 2 53R MRIY WORw
T Hpwa Mpnn owDdpRAY nywa 73 SNSRI NYTY gann 5 oobya ayeew XY
(4) T 1A ARXIND TASWRA NNR A5y

2 nbaw

(MANDD MMY) 22198 %%y Swy (MAavhy mmw) opiratnba ovhy bw sbhnn 2
MSYR N7 nybwna
(02> MM 1NR)

1N “DX NOYWR 7% bals1]
4.7 0.48 0.51 0.84 s1bwX et
5.1 0.56 0.56 1.24
5.3 0.37 0.60 0.61 npa
5.7 0.57 0.51 1.16

NITRND NINDH MM %192 TRy NP ARDIT 20D 1N Y93I DWDSpRY M
o1 MM M 2507 bW pnama nR¥mAT LT0°%p2 omawa na apbna abab awmw opd
DWDOPRA XY XY Mnbnaa D MM T By Mpna owshpRa oy Awp wpim
S1253 1A Pra P NIXYD T WOR MR DITA N NIP phuna oYL abeXIDm
noma Mo a2 9137 55 1958 TR1MN292 YPIpa YA MDY NPT ANRIT XY LART Nnd
7 100 pRIMA INRIMIV (APDXIOMI DWDYPR) 46 AMNTY (Mpra OWDBPXR) 13 AMNWYa
ra Ymann Y933 wa 20937 nTRa YTARTY AIpoRT DR GRIDK POID WER M
nonma Y933 Rz N B0 0wDdhpRa M0 W ST mabn mma %1932 MTHyT Do
LT MR PR IR nbni min %apa

012'01 N1Pon

1 by 1Y abEXIDMI DWDYEPR Yy bw obnaman 29am pra amco Yyh ywin

7 1% NBD MDD NI IR AYYA M DRy NI AbyY owwia pran .ninbn nma

M5 0 By T 1IN T By MM M MAMED R o5y 0T By A D0mBRA

mabn Mma °353 NP AM2X MTRY DM AR ADDXIDM DIWDOIPRY NXT NN

NXY XYY D0 M MR Mndn MM gonnd T Py O3 PIPT L MPHIT DIWDBPR RN
0 Mm% oMb nepea b

42 TNy XY N0

e R e



TP PR M2 TMONOTER MPtER

AT 2

MI2’R MR?2RM2 "RO'DINRM "NIR2N 11200 L1 N2AN0IR? AR

N1an

MEuowre Mpe avp bw avyan nwah oxya bw o vana obrra yvn 2 oy
Oy T LDWIN oMIwn P DO¥ya ohanm oyd vTn oM ATy mawn ona
ANWRIT PSP DN DONIRA D2AINM D995

Pnb aRnwna TIYAd e awp mbmem oopman T Sy WM oIan pnn hR
PIIM WTA2 A ;yya mma YYD 7773 nRvane ArR 7SR Sw onepnn o Laeawn
Wb oonydh Howm Y% oA pra nmd LaTId ouml arx Ny nmyaw
72 0T 5y 3avn oYpNAY pyA TWER AT DR WS 0M O3 DOMYS NI Kwes
L1129 oY qwna opna Sw Syn 1% D

AMPY MPBA 7T 130T PR WA P Sw pag» n3vwn 1nen u TPoa
ST MY PR nyhand 00T

PR D™ 2D 28N .1

UMK OPA MR I 5w wd axnwas m5T 3w WM v ankem 19158
BN YRR ST DY DIND KM MW Q1T DPEA 2T YOTW (CTIRND) T-ANA
DA ANRDY VWY 3NN DB YN TR waAsh

NP TN DANENRA 2P BMKR Y YA WwMIYA 0% M1 DYpRIDT
W DOAWIRA WY INRTWY ADPATIPION NPT LNV TN AT meEd
DN 223 AYR 9O .(NID95N LAYTDID LWL LAPhM L AvYar M) NI TNA
AAPY WK NP ATAR MRANENA Bnb DMIYORRT DNIN BN DY3210 mawm
ATINRA DOPRA MXINAY PP 1MW ¥y A

57 AMN anxkb X2 X7 OX TN oRvy DoXYA By Ay DYy Y0wn awpa e
QUSY MPNY XN MNP MU LDIYRA DY DMYWRNA DRIN MNP IR DMw)
mEYopR NOYADN NRY DWSHPRA NI DR TON AT A%B TR OYRINA PN IR
JNRT b

wp Yy o abx bv ooy panam oA orpb oM ooxina nI»vIna apnn
JDART 10NN XK1Y T PNOT POWRIM 15N L nnsn

DDA MPYDI AT NWITM TTNm D p A0 MY DA I

DU DOKIN DIT° DOMPA AYKR D27 IR LYM UOER WM PIN 0O — D101
nmnnonn

D™ "MYNo9N mR'an .2

DIMRN 02100 *NTR NINDY 13938 R

D0 MY MIBIRD TWRD UHIR N AP WM MO ORIN DY By avnwn
RIT DOIEY DMLY 23D Yy YINwR RV TP MOXI WOT Wb SY nnEty RHATY
ndR N2 DOOTTM PMRIN R M TIT 2nypd nyxann YOX AweAT  mbX) mas
MNKS oMPpn A3 Y2 mpea (PR NP3 CapY 9By nual 1) omh oomynd
o yen ma amamebpa bwnb onx omXa 03 YAk MKRA MR DR Y3
AT MY nenm 22w 23PN BDY M UI0WET MDD PR M POR TNm

s YT s



TUR TY YT DORWI MM IR Mbmm DR NOpNRn 2Py AR IR DLW IR
DMORA AR DTN 2P yvan 3 eor SwoanyTa abyr xS eaapay oo
DPIN? MY DR NIMD VR AT INT AT R nmb ohabs Ty ooy
DITIRT D2 P9 .0»0 D%yY 2NR ML DY L(PYT MmN umbos
IO PN DMRI AT RIN DYP Yy 1O XY OXW mpond 247N 2Tyma 1Wan
1M TIY 29 09353 031 MR DAY PR LDOMEYA SPNYS 31Y MTT2 DYEN
NXUZN DNILRY LQOIVMBRT DMPNNI NL°A Y X2 W 997 297 DwDna oud A
TP BANIDY DOPAN NDpNAY DLW DOXYT SV TP MY NPT IWHRNY 0w
Xonn ob1en) owh ooyl onba

3APRM AWNT O3TT LDOPYZ DA DOBLYI MY UDIX 23T X A2 TN
JMPE PY 5¥21 TPEAY MON LMRD TP ANE 2 195 AouY MR ona

MoweN yun? N by Y weiowss mpp 0¥p5 ubw DMt oMINA I TID
1195 3 b MR o097 2 oopmen

211N Np*IN? 0'21TN.A

— 0P M 2W 11NN M2 TWRN DIRW 0°RIN N8 D RT3 N0 (1

D3y YW 0Tpm 03 PIm (3) NNAW DD RN NMIXR X D Dby mmaT
gy Yw nonna phnd mam wawa 2199 DI WD DISAT ; AN Y OnDpRT DR
nE™IOR AP AT MR A2 NIOINR WK PO DOIR By Y 19 0 by xoam
»n bw

MR DOWHDH AR DY ;DWW IR DOPAIT DOV DOYYT P10 L NINR RPAYT
e Sonb) ovn DY 19 MR MpnY DobNoNT oan LMW 2pINd M2 PR
VDR D) DIPIAW DORMAT PORY (IDXDXT OTIDP TrNY ADSpA NN OWDbPNRA
(T3 wman b apbpn nween abax

727 Mwn Sya X nLwh RN RT3 IO MM DIWY PSRN Iy
m2202 Swnb) 1NRT UK Y Awp DOPNAT DUIMKI DA JNR NYOLI : 1nTwnd
N2MY RIN DI MR RTRI NPRT DWDBPR YW W L(1RY %3 R 7P XY
o

$ DPIWER YYPwa pPran® Yo XS — 2'mn 20 0TRIN M (2

I XWT DMMOR BMIPRA IR HP AR 93T M3 YD b poman M3 R
972 AR W NPT 2 (5) TIVDRRN MNRTT NY9WS Iwpa I D 1Ipn 3xoab
AMNAM YN0 W2 DNnenE BT T MR ST mbna onbwa 937 nrnnx by b
nowa 937 S YY PUPa nNaa ppTna v oTpm M LamE AnR oM by
SYENR TP NP2 DOYIBR NOPI IWORD (VWA OIY2 ) DOVWDIPRA YOS TN
ND5W MUY DY — NP MWW A% — R LY OS2 DONRsa 010 dwmb xw1
JDPNPTRT NP0YOR By oa 1050 ARvAn NOyava nmxn NIewn ; ayuan

ANWD AW M oY% pra oriad mben xw v0b poran DTAwm My .3
1958 MW 5w yopi NYNN2 IRIT APRT NS WRTS RMNTY LMROPRT M3 nbana
MYD T DIV Y LOVTRIT OEMINT PIRA W onpxa Aphna W Mbnwsn nnxa yom
3000073 NTRWA Yund 5% IMAINA NPMRA TTIYA VAT A I PITONCTa
S DXmIZN I00M NYST PR YYD TIT2 nom PPN Twma 1T by wamaw Lo nwn
AP0 WA APART WA 2PY 54T PUran TN PR DM AR nbwa opon

T



SoRORIVIDT PO DR TYM Tya MY nan By o3P ¥T 2R UMY 2°NwR DYP NR 10
AT

bby 9973 AT 737 AN nvw %o by vwenab mbsn xAw 0% pma M )

WD WYY 99 MDD RANTI SKTD XKW TRN 1M IWER X7 DMYs? IR 5P WK
P 1 ORI PONBE P YA 1937 mawa Aanwxad aban: X R0 W A212an0
79277 MIXEI2 TIONY 2% Mbpa YrRwab Ik oM v TR 12103 A1 Hmd ponvnn
prn nR TIEAY SYan nxn) o< rbn 3N YW D102 MRdNORM AN oY 1Y MOwRn
nmvab mvpn AYYE3 Ymia 1959 Mawa P (BTRA *3a% a1 poman Xaw Saom ooy? 09
(1) anb3Aa A9 Y INNA WK ANYD AW Y937 DY Mbwh) Anes mwwenn

~wDNT DR YURY ANV 0 AWP T AIPN DI RRN MR URYN NDOI AT

MIR3 1945 MIwa ANWRD RN X7 JNIWENT T2 9277 0 DY Y03 | anw

MIY2 DIRAY ROR SMBwEnn nmovab 93T awyl XYW pY KD M axa .4) mna
LOORDITS °N53 DWDHPR YTINY NIAYT Y PIRA "anna %°en

(37 %Y P2 MM WK AT PY D OX) LIRNN MNP AR 83 owIH KT b
MIRDT %Y N'39m Sonb Appon @YA 7Y L1950 NIwa 7N MPRA ANWKIY AnYinl XA
Mo DR DXy 03 THwn XY PR D03y M00N MK BR NYTY PR W AT, T
J1nY 797 1% YRR AMBYBNT DR JPYAT Y 925 1Yupa Dan 0939 %D ,0pEY MmN

MDXDXA PUMAN IR ,NY¥AZN 20 "IN DN TR LPRTIPR NI ANMR AN
P55 DY LADINA NIRA 1958 PNDA ATPM IDXDXA XY AYAN RIT LADITRA DPYN
AMBYENT Y1NY 0% 1T DY DO IREMIW DOUYNT DOXYT DR TRwA® A 1% T
.0°00N DonvYd

nmn .3

937 3 by ymbann va0b nuwa YA nypa awnd aoasn v S nmnn
IR NMYY M2 D907 LM YA 72T I IR DNTAT OYENR NOPI IWDRMI
ONyD NPy NTNYH LW NNeY IWHR DM N¥IAP IR o Yo saabw vynd

L1 Ay b

pOySwIAN DpUIan NYDNT My 13 AbRA O DY — TIRN am CRIN "97 (X
DO DOEY2 DONNDNHA OMIWR DOPU IR (1M NINNIDN M) AYRA DORINAN TNNa
nR wRM Nnb Swnd Yo 70 L(NELUW LTIP0 NMEI M) PNRT AN ORI Y Peoa?
xyn S (M3773) mwpho AN Uy ADWPA NYRDM DIVSRRT NN nyew
A7 Tan DR DXREY 1M1 (TP MY NLAR ONRXIM) DYMM owHRT

PR BAKR Y23% 1AW 77T M — 1w YN AW NNTIRN INpan CTnn 92 @
o5y DYYaL DUANR B PRYY MR A ORIND YN IR DYDY DNYOYNR NYRITY
PIRDI OX JNRA SY ANINA KMY 5w YR MR 729 ATRa yrnoad tou v 1m
bwmb KT W APYNA N OTPM BNTY DOp 157D AN3TI MNYD DI Nunon apbna
P S mpEXY T 19 30075 Ty YA ARAT ANya 0OpR I90mw manh v 20
DRMa NN N RT3 ) oumn XYY 7—10 a3 o3y vRwad 1o Mt
(0w AyTa YTa XM e ovmpn

DUawn3 TRY) oend B9 *2b B A2 W 79T — TR NTIom Ml
OIRD WD L2000 CRNG NYDT DX MY WER W 772 (MK MYTOR PN B
Y (ThnwRa P DR 1MITNEN ‘nb) b Mee

AT



DeuRT DOPIN 2% PYIAS WY W TIT NVYI MR 2N ¥ mMnd "9 (3
JRA TMIYR O3 AR ATHAY TIRA ST 1212007 R0 MWD PYY DM23 Mmpna orEia

TN RN NNATN 3

MEw IR PR NI Mavn nnad MIXOPRa Ypna OYInKA X\ 19370
TRB ANNONA N ALY J5ya MmIna wwwn by noowana ot X0 nSapna Mada 77270
DM 5w 297 onSIYD MBI ONPOIXR LDBLIDT DINKRA DMPWINT ANYDY 10INT XD
99n ARZING DOYMA DI YD — o027 o0 vbya Y mama TMwaY DRI YR
QMR D32 AU AT 73T LOWAY DRI AYKD MST NIRXING Dyt 3 A Axan
JNRT YW 0212000 CRN0 A1 190PW2 DOIYA bs 1961/62 ,1960/61 D°wa WOV QW
MPIYR Sy YDpMIA OA ;1NN BAR 03N DT 22 33 Sy oW warha? 5n 1962 1PNo3
DMK NTRWA 2Py DXN PN DUYT 00w Tenb ow Ay Am0PIR WK TR
(2) ‘DDOMA ¥y DOYavi

AR NI ATRTIPA YYT MIMINA N12NNN CRNY TR Wanwatn DhIIyR myan
mM2TAT WM AT PR TAI PIRI wwewb Anwxab oI Ny ,1962/63 AMNa 4757 By
OTIATTIN 01232 PO 93330 29I S 9ran

DMWY DURYA DMM YW Axsm M2 M2 by notan mabra opun At
DIMR O FORT OYDPAT DORMAT S1ATAY DOAMIND IMK PO °17I2 DRI DYNDT
(@R TP DONPIT DRI MYI) DIISMVIR DTN L0 YA o5 TIRe
meMTy [ ApPIYRY Xn DMYPan apntpa wMNa Yw o nprama (Mrvbpbt) mMian
R okt s Py iy SR B

SpImA B3 MY DopYsh MAp MONYPAT WenvA Mpwa vwwn 277 872
ApRa 19 MR ANATAT MR YRANT Am emm NPw RS awp T XwuNa
MR DWW — MITYET MO R APNTR DPNYY T MP1EY 150 NHpYIY
AT DY MIEYONAA N1 DR AWYI RWT OX VP AR P2 DOWNT 42T mna
Sy v e xeanh wy

MR 05T MW TYRa Dna 3THp B MyULIA YW DRN» 1IN — 012°01
Pa SpEeRmIY MMANAY DNIRI DRIN DX AANDT W0 ORI PN By AR
W YAV OYID MR PN P DOWATR BaY WK AR 1A% yran e nenya
STRON MPPD IPMNA 92T MA Ypwna MW DR IYIYY by — nowa I P nyon
we AT PR Y93 YR b DMeRNR® 92T YINR NP1 — TME v Apnd
Y™ DI TAMINIT NYND AR N YYD DLW pI 03 ANTrIa monbn R Ty
NG NUR DMEN TSy

() 0 N 1 Aaya mpw® P MKMW N0120N0 ’NY N92T 1963 2 b .1
172—169

500—1 $ (Q“—X“) 1 11112 1RN MIXRN 2793120 TR S8y NN 1963 2 1Y .2

J10—T7:(2—1) 7 1702 05w TIR2 DIRIZINNG MBpNa nyhan (1957 .2 e 3

4. Bytinski-Salz, H. & Neumark, S. 1952. The eucalyptus borer (Phoracantha
semipunctata F.) in Israel. Trans. 9th Int. Congr. Ent. Vol. 1.

5. Halperin, J. 1963. Injury to eucalyptus caused by Achradidius creticus Kies. and

Opatroides punctulatus Bruelle. In Contributions on Eucalypts in Israel II. 43-47.

e A0



TP MMPTS SN BTN TR AR R

RIPP2 Y MAINRT DOIWT MIRD ORI TP A5 P TPMYA MY whY D,

9“7 0 “BMIN0NT MY DRwIN Opnnd AwynY IWORY T2 DMIEM AnMI Y9

oyLR PPNY NSwand Py wHwnn MY Y non M3 MU0 ammm M X
DIRDPATY 1IN TR

wy pON V¥ 1IDWMN DWW NYInd DUNEp OMIYE Wpi» X X3 nxm Adynb,

POV MY DOYAIR TN DO MR WY 03 MY TRy LpNei oA

TNY PPNV I1NT NOTEM PNV MRYPAT TIVRY PRI 1AM YT UM YT
JOPMUN P Dwyn® MDD NN 1AM PP MIYA Ip0 Ny

QYO ATAIPT DR RV WHR NPTV PN NPwYn Nrya by on awm apb 1o,
KIT oM ADYYRAW YA Swynd yya Meem ywn b M apon mxb oxya vwmwn
A9 9770 0 A0Mm T8N

9 mwynb pyd mweata o w5 apon 9vx% pyb awvm i oy 133 Ta.
119 3 Sw mwynn wmw® nnoua mmonn ooboon abynbY mwynn ppn 1975 Nwaw
“2000 nawa pUmrn 1n 12 Yw a9%Y Ty oyen Ty e AR MTrT pemn

SPOAY DO¥YA MW MDA WYWI DX N1 ATRA nonoa o7 Xxnd why,
wRnwaY WOR N Mnnan Yha mw X¥M AR KPR pyn mMpn DR P XY Y1hmn
DN T Y YAT NINDY TIT POEN M 9T 40RYENT TR DYy ona
TIRNTR XN AN Y PINNY MINY T2 ansya niab vor arxbpnaw ovby any
PMOR MDD 77N NONR 77 .0w 2°KIND N2 DORND RXMVY POR NMRTONTA oUNInY
DX NN Y NDME DIEHEY NDOW 7 ;1pTLA 2MINT T aNb MM IR YIS
nIIXIN® 859 TV Jrwynm mxbpna nvwem yen nrwynn yy nhoon apen® onaab
2P °nY2 IR PN 19IXA BR 003 "awin ¢y nbxum nbhan yn

wINH WM Y19 NN AW DX RYX yra% WK K 1 937 oo paab v nyn by
X0 DMPOYA MYAM NYA LAYIRA Ty 9DOR NNhNdA QY T2 NIRon oY b
J413PR NIN2 bw 1M IR "2 5w 11 MY MR DD MDA

DIRY DWIR MYYa3 O7pIy DOTY SW Mo ayma DR Nnpab 9273 mon o
by on Dwunw appn Y yxab M woR 1 927 .A3n DR oobana opna Hhoa oM
Lpna o XY ombyaw o091y Y3 ap Ymab byn oobrman oovya b

nIRING YT SNOUT AYTAR ALY D MpMLR MoYORA Yman oawrna pb

+maY 5y PyY 1 nNaam AT x5S 793 .2000 NIY 1Y YAIR 0D YTan nonvwyn yy

oy Mhow wwpn 500,000 Yw Aou nmow It axbna onaaxhy ovyavn My DX
Lmp BMRYPAN DpwRn T A mpbn

nysian ord 5oyb wmiw neyan nx MY M WERY amva e nbwmn

WONT YT Mapon® ANy IR 1P mnp N1onY AhnNnD whawnw wEn DN TpYiLa
PRI NI OPINX OV 1om Maon by oxobena mxSpRm PmeT 1R nem ox
M MY MDD AT NP M RPN TI0YY Mrng NMTR Do MM
0%am onvY

_—




Conclusions and summary

Symptoms and mineral composition of foliage of Eucalyptus gomphocephala
A. DC. injured by salt-laden wind are described.

Typical leaf injury consists of marginal burn or chloride scorch. Salt absorption
from the atmosphere is shown to result in severely scorched foliage with high levels
of sodium and particularly chloride.

Although E. gomphocephala appears to exhibit a higher tolerance to wind-borne
salt than E. camaldulensis Dehn. it requires shelter in coastal locations and should

not be grown on sites directly exposed to the sea wind.
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PHYTOSANITATION AND THE CONTROL OF FOREST INSECTS

By J. HALPERIN,
Division of Entomology. The National and University Institute of Agriculture, Ilanoth.

The increase in forest area has caused the appearance of new secondary pests
and the gradation of some primary insects.

The status and development conditions of forest pests are analyzed and some
means of control are listed, viz. (a) the creation of conditions liable to limit insect
gradations, and (b) the early detection of pests prior to large-scale distribution
causing economic damages. Some methods of forecasting are also indicated.

Whenever possible, preference is to be given to methods of biological control.



Table 1
Mineral composition of un-affected (ordinary type) and severely scorched (bold type)
leaves of Eucalyptus gomphocephala A. DC. from coastal locations
(Percentages of dry matter)

Distance Time
Location from of Ash Na K al
seashore gampling
km.

Kfar Galim 0.1 Feb. 1958 5.5 0.28 0.51 0.54
54 0.32 1.01 0.90

March 1959 6.9 0.31 0.70 0.46

6.8 0.36 0.62 0.70

Tira 0.5 March 1959 5.1 0.43 0.52 0.99
Caesarea 0.4 Feb. 1958 6.4 0.61 0.82 0.56
y £ | 0.71 0.61 1.28

March 1959 7.3 0.30 0.61 0.40

6.8 1.03 0.96 0.88

Table 2

Mineral composition of un-affected (ordinary type) and severely scorched (bold type)
leaves of Eucalyptus gomphocephala A. DC. as affected by potassic fertilizer
(Percentages of dry matter)

Treatment Ash Na K Cl

K fertilizer 4.7 0.48 0.51 0.84
5.1 0.56 0.56 1.24

Control 5.3 0.37 0.60 0.61
5.7 0.57 0.51 1.16

The view that E. gomphocephala may be more tolerant to wind-borne salt than
F. camaldulensis is supported by the following. In a 2-year-old plantation at Cae-
sarea, about 250 m. from the shore, E. camaldulensis was severely affected by the
salt wind while only moderate scorch occurred in E. gomphocephala planted farther
inland, However, in February 1958 counts of sea salt nuclei by a cascade impactor
failed to detect any difference between the amounts of particles intercepted in row
13 (E. camaldulensis) and row 46 (E. gomphocephala) about 100 m. leeward, It is
therefore believed that the different behaviour is due to differences in salt wind
tolerance of the two species rather than to shelter or variation in distance from the
seashore.
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Because of the widespread interest in the cultivation of E. gomphocephala and
the lack of information on its ecology data are presented on some phenomena asso-
ciated with tree growth in exposed coastal locations. Data on leaf absorption of
wind-borne salt and leaf scorch in K. camaldulensis have been reported pre-
viously (4, 5).

Symptoms

Foliage scorch in E. gomphocephala due to the absorption of wind-borne salt by
the leaves occurs in coastal locations exposed to the sea wind. In wind-exposed sites,
deformation of tree shape due to the physical force of the wind is liable to occur,
and part of the leader and branches may die back.

Leaf symptoms of wind-borne salt injury in E. gomphocephala may best be
described as marginal burn or chloride scorch (6). In the following description
colours are recorded according to the Munsell charts (9). The scorch starts mainly
near the leaf margins and extends towards the midrib; the dark greenish green-
yellow (7.5 GY 3/4 and 4/2) living tissues are often separated from the brown
necrotic tissues by a red-purple (5.0 RP 4/6-8) tinting which disappears upon drying.
The scorch may occur all over the tree but is most conspicuous on its seaward side
and/or in exposed parts of the crown; it is strongest in full-sized leaves which have
been exposed to the sea wind during the major part of the year. Shedding of
scorched foliage is at its strongest during winter and spring, prior to new leaf flush.

Methods of investigation and results

During the winter and spring, metabolically active leaves of the current year
grown to full size and exhibiting various degrees of scorch were collected from
at least 10-20 trees. Prior to chemical analysis the midrib and the necrotic parts
of the leaves were removed. The results are expressed as percentages of dry matter.

As shown in Table 1, the sodium and chloride contents of severely scorched foliage,
with necrosis extending over more than 30% of the leaf area, are consistently higher
than those of un-injured foliage. In all cases the high chloride content of scorched
leaves is most conspicuous. Since in the locations under review the soil is non-saline,
the high levels of sodium and chloride in scorched foliage are due to leaf absorption
of wind-borne salt (4, 5).

With regard to leaf potassium there is no clear indication of a depression of
this element with increasing scorch (Table 1) such as recorded in E. camaldulen-
sis (4). This is confirmed by the results of an experiment at Tira, where commercial-
grade potassium chloride, at the rate of 200 gr. per tree, was applied to part of
a 3-year-old plantation of E. gomphocephala in January 1958. As shown in Table 2
reporting the composition of leaves collected 6 weeks later, little if any response to
potassium fertilization was recorded, while in E. camaldulensis the leaf potassium
increased as a result of the fertilizer application (4).
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ARTIFICIAL POLLINATION IN PISTACIA VERA L.

By D. ZAFRIR, Ein Harod.

Because of the low yields of Pistacia vera nuts and the high percentage of
empty kernels a series of experiments on artificial pollination was carried out
These experiments also included the collection, storage and viability of the pollen.

The pollen was stored in sealed bottles which were placed in a desiccator at a
relative humidity of 20-25% and temperatures of 0-2 ©C.

The experiments have shown that higher yields and a higher percentage of sound
fruits can be obtained through cross-pollination with P. palaestina Boiss.,, and to a
lesser degree with P. atlantica Desf. However, certain female trees do not develop
fruits despite cross-pollination with pollen from late-flowering trees; this is caused
by poor embryo development.

When establishing groves of P. vera, it is therefore important to select fer-
tile temale trees and late-flowering male trees which flower at the same time as
the female trees. Artificial pollination is essential to obtain high yields of nut
crops.

CHLORIDE SCORCH DUE TO WIND-BORNE SALT
IN EUCALYPTUS GOMPHOCUEPHALA A. DC.*

By Dr. R. KARSCHON,
Forestry Division, The National and University Institute of Agriculture, Ilanoth.

Introduction

Along the sea coast, wind-borne salt nuclei constitute an important factor of
the chemical climate (5) which adversely affects the growth of Eucalyptus gompho-
cephala A. DC,

Although E. gomphocephala is reputed to be more resistant to salt spray than
E. camaldulensis Dehn. and many other eucalypts (8) there is little reason to believe
a priori that this tree should exhibit a high tolerance since its native occurrences in
Western Australia, an almost uninterrupted strip parallel to the coast from Yanchep
(65 km. north of Perth) to the Sabina River near Busselton, are separated from
the sea by a narrow fringe of coastal sand dunes (1, 8) liable to provide some
shelter against the sea wind. In addition, most of the coastal habitats in the Mediter-
ranean area where E. gomphocephala has been successfully grown (2, 3, 7) appear
to be situated in sheltered locations.

* Contribution from the National and University Institute of Agriculture,
Rehovoth, 1964 Series, No. 433-A.
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According to Bouchet (1) and other authorities, the progeny from var. stricta
usually includes less trees of var. stricta than of var. horizontalis. This is explained
by the fact that, since in natural stands var. horizontalis usually outnumbers var.
stricta, the chance of pollination by var. horizontalis is much greater. This closely
agrees with data by Karschon (5) who obtained from var. stricta seeds taken from
a mixed plantation a progeny of 422 seedlings of var. horizontalis as against 256
of var. stricta; from trees of var. horizontalis in the same stand he obtained 1079
seedlings of var. horizontalis as against 158 of var. stricta.

From these ratios, which may be typical of the ratios obtained in mixed stands,
the following conclusions can be drawn:

(a) Since the seeds of var. strictq usually less than half of the progeny is true to
type, the alleles of var. stricta cannot be dominant, because, were they dominant,
at least half of the progeny should have been true to type even in heterozygotes.
var. stricta must, therefore, be recessive homozygous.

(b) Since the progeny of var. horizontalis includes also var. stricta, and since the
alleles for var. stricta are recessive, we must assume that at least some of the
var. horizontalis trees from which the seeds were collected are heterozygous.
Therefore, we can conclude that the var. horizontalis trees are of two types,
namely, homozygous, i. e, pure var. horizontalis, and heterozygous, in which
alleles of the two varieties are present (intermediate variety). This confirms
Pavari's hypothesis that the dominant alleles are of var. horizontalis and the
recessive ones of var. stricta.

From a practical point of view, we can conclude that it is possible to raise
a pure progeny of var. stricta from completely isolated pure stands of this tree. To
obtain pure progenies of var. horizontalis the problem is more complicated; unless
the homozygotes, which are almost didentical in appearance to the heterozygotes,
could be segregated from mixed populations, there will always appear trees of var.
stricta in the progeny of var. horizontalis.

Caryological studies of C. sempervirens in conjunction with controlled pollination
would be required to provide a better understanding of the genetic make-up of the

species.
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progeny of 20% var. stricta, 209 var. horizontalis, and 60% intermediate forms. He
also reported that from trees of var. stricta which grew in isolation, he obtained a
pure progeny of var. stricta, but when var. stricta occurred in the vicinity of var,
horizontalis, approximately half of the progeny belonged to var. stricta and half to
var. horizontalis. Bouchet further noted that in a mixed stand the percentage of var.
horizontalis increased and that of var. stricta decreased with each succeeding
generation.

Pavari, in his comprehensive monograph on the Italian cypress (6), tried to
explain these facts according to the laws of Mendel; his hypothesis is that the
alleles of var. horizontalis are apparently dominant, while those of var, stricta are
recessive. In other words, var. stricta is homozygous for the recessive character of
pyramidal habitus, while var. horizontalis could be either homozygous or hetero-
zygous, the latter being probably the intermediate forms mentioned by Bouchet. In
fact, the spreading habit of var. horizontalis is a relative feature and in the inter-
mediate forms a complete range of various degrees of branch spreading can be
found. Since the heterozygous trees also possess the alleles of the pyramidal form,
Pavari formulates this opinion as a hypothesis to be tested by future investigation.

Two experiments carried out here confirm Pavari's hypothesis. In 1960, the
author collected seeds from a 60-year-old tree of var. stricta at Emek Haarazim
(near Motsa), which was one of 15 trees of that variety forming a small grove. This
grove is exposed to cross-pollination by trees of var. horizontalis growing some
300 m. to the east. The easterly Chamsin winds which are prevalent at the time of
pollination most probably carry some pollen to this grove, but the fact that the
var, stricta trees grow close together increases the probability of pollination by var.
stricta pollen. The seeds collected were sown in the Eshtaol nursery, and a progeny
count carried out in the spring of 1964 gave the following results:

Number of %

Seedlings
var, stricta 1076 43
var. horizontalis 161 T
intermediate 819 33
aberrant 418 17
Total 2474 100%

If the intermediate seedlings are included in var. horizontalis and the aberrant
seedlings discarded (since aberrant seedlings are usually encountered in all C.
sempervirens progenies), we obtain a ratio of 1076: (161+819) or about 1:1, This
ratio is the same as that obtained by Bouchet (1). The high percentage of seedlings
belonging to var. stricta can be explained by the fact that in this particular case
the chance of pollination by var, stricta was much greater than that by var.
horizontalis.
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SEGREGATION IN PROGENIES OF CUPRESSUS SEMPERVIRENS L.
By M. BOLOTIN,

Forest Department, Land Development Authority, Eshtaol.

The Italian cypress Cupressus sempervirens L. with its two main varieties var.
horizontalis Gord. and var. stricta Ait. (var. pyramidalis Nyman) forms an in-
separable part of the landscape in most Mediterranean countries. However, little is
known of the genetics of the species and its varieties.

Many authors stress the fact that natural stands in various Mediterranean
countries and in northern Iran belong to var. horizontalis, while var. stricta is found
only under cultivation. While it is generally accepted that var. stricta is a mutation
which occurred naturally and became widely distributed through cultivation, some
authorities believe that var. stricta is the more ancient variety and that var. hori-
zontalis developed under special climatic conditions such as hot climate and proxi-
mity to the sea (6). The two varieties most probably cross-pollinate freely and occur
under cultivation side by side; therefore neither variety breeds true to type.

In addition to the different growth habit there are other differences between
the two varieties, the most important being the larger and slightly more elongated
cones and the occurrence of more than one stem at an older age in var. stricta.
Germination and early development in the nursery of var. horizontalis are faster
than those of var. stricta (5, 6).

The varieties appear to breed true to type only from isolated pure stands. In
case of cross-pollination of the two types, mixed progenies occur. In Cyprus, for
instance, in the natural var. horizontalis stands of the Northern range, there occur
some specimens of var. stricta (5). In other natural occurrences such as in Jor-
dan (2,3) and northern Iran, only var. horizontalis is found. In Libya, Pavari (6)
reported the occurrence in a natural stand of one single typical var. stricta tree
among the many thousands of var. horizontalis; this tree could be either a new
mutation or the result of pollination by var. stricta which occurred there in the past.

Bouchet (1) stated as early as 1823, long before Mendel published his laws of
heredity in 1865, that seeds collected from var. horizontalis usually produce a mixed
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Regeneration may be profuse when site conditions are optimal, At Kh. Shufinin,
regeneration is becoming increasingly abundant since the associated scrub vegetation
has increased in density and provides cover. Most of the seedlings are in semi-shade,
and it would appear that the species is sensitive to excessive exposure to light
or unable to compete with the natural vegetation under high light intensities. This
is in agreement with the pattern of development of other species of the genus (5).

(d) Chromosomes. No information.

(e) Physiological data. No information.

VII. Phenology. Flowering occurs in April-May, with seed maturation taking
place in the fall of the following year. Germination occurs in the early winter
or spring.

vIII. (a) Floral biology. The reproductive cycle of J. oxycedrus has been fully
investigated by Ciampi (1); the cycle is biennal.

(b) Hybrids. No information.

(¢) Seed production and dispersal. No information,

(d) Viability of seeds; germination. As evidenced by the prolific natural rege-
neration at Kh, Shufinin the seeds appear to germinate freely., Germination is in-
creased by keeping the seeds for 4 weeks in a humid atmosphere at 25" C. followed
by stratification for 3 months at 5° C. (8).

(e) Seedling morphology. Germination is epigeal. The two cotyledons are rather
long, with smooth edges and an ogival apex. The first two primary leaves are
opposite, while the following ones are whorled by four; they are generally shorter
than the cotyledons (12-15 mm). The edges are smooth, the apices pointed, and
there are few stomata arranged in lines on the two sides (4).

(f) Effective reproduction. Reproduction is by seeds.

IX. (a) Animal feeders or parasites. No information.
(b) Plant parasites. No information.
(¢) Diseases. No information.

X. History. Although J. oxycedrus was first reported from Palestine by
Tristram (7) all his data are erroneous, and the species was discovered here only
some twenty years ago. The ‘arar’ of the Bible (Jeremiah 17 : 6 and 48 : 6) is now
usually believed to refer to J. oxycedrus.
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Table 1

Climatological data for Mt. Kenaan *

Mean annual temperature 18.1° C.
Mean maximum temperature of the hottest month 29.2° C,
Mean minimum temperature of the coldest month 4.0° C,
Absolute minimum temperature —9.0° C.
Mean relative humidity 58%
Mean daily evaporation (Piche) 6.4 mm.
Mean annual rainfall 728 mm.
Mean number of rainy days 74.9

(b) Substratum. The Kh. Shufinin occurrence is on terra rossa derived from
hard limestone of Middle Cenomanian age.

III. Communities. Together with Pinus halepens's Mill. J. oxycedrus is the
leading plant of the P. halepensis — J. oxycedrus association (7) where it grows
together with Arbutus andrachne L., Crataegus azarolus L., Pistacia palaestina
Boiss., Phillyrea media L., Quercus calliprinos Webb., Rhamnus palaestina Boiss.

It appears that both pine and juniper may ultimately replace the oak scrub.
From the limited evidence available it seems that regeneration of the conifers has
greatly increased in recent years since the area was fenced in 1950 for protection
against goats, and many young plants can be found in the maquis.

IV. Response to biotic factors. Seedlings and young growth are very sensitive
to grazing and fire. Because of severe damage by goats the height of J. oxycedrus
usually does not exceed 2-3 m,

V. (a) Gregariousness. J. oxycedrus occurs single or in small uneven-aged groups.

(b) Performance in various habitats. J. oxycedrus has probably the widest dis-
tribution of any of the conifers occurring in the Mediterranean basin and is ex-
tremely adaptable. It has, however, not been cultivated here neither as an ornamental
nor for forestry purposes.

(¢) Effect of frost, drought, etc. J. oxycedrus is resistant to both drought,
heat, low temperatures and occasional snowfall as evidenced by its occurrence at Kh.
Shufinin.

VI. (a) Morphology. No information.
(b) Mycorrhiza. No information.

(¢) Perennation; reproduction. J. oxycedrus is a macrophanerophyte. Repro-
duction is by seed. Seed setting probably occurs every year.

* 32° 59’ lat. N, 35° 30’ long. E.




at Kh, Shufinin, about 1 km. east of Beit-Jann, at an altitude of about 900 m. This
site, located at 32° 58’ lat. N and 35° 23’ long. E, represents the southernmost occur-
rence of the tree in the Middle East.

~ With the exception of the ‘Sinaitic-Libyan gap’ (7) the general distribution
of J oxycedrus is circum-Mediterranean. In the west it extends as far as Madeira,
the Canary Islands and Portugal, while in the east it includes parts of Iraq, Iran,
the Caucasus and Crimea.
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Fig. 1
Distribution of Juniperus oxycedrus L.

II. Habitat, (a) Climatic and topographical limitations. Climatic data from
Mt. Kenaan (alt. 935 m.), about 10 km east of Beit-Jann, are given in Table 1.
At Kh. Shufinin J. oxycedrus occurs mostly on a 20-45% slope facing N and NE.
Most of the regeneration is found on the NNW slope,
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL:

JUNIPERUS OXYCEDRUS L.

By 0. KERFOOT,
East African Agriculture and Forestry Research Organization, Muguga, Kenya.

Juniperus oxycedrus L. (J. rufescens Link, J. cedrus Webb and Berthelot).
A compact bush or small tree up to a few metres high. Bark smooth, reddish brown.
Branches angled. Leaves light green, oval shaped, in alternative whorls of three;
spreading, narrow, 1.2—2 cm. long by 1—2 mm. broad, tapering to an acuminate
point, swollen and joined at the base, margin entire; upper surface with a narrow
green midrib, on each side of which is a white stomatic band equal in width to
the marginal band; lower surface green, convex and keeled. Dioecious. Male flowers
solitary in leaf exils, sessile, 2-3 in each whorl, consisting of short ovoid catkins
about 5 mm. long. Fruit (berry) solitary in the leaf axils, on short stalk 1-2 mm.
long, shining reddish brown globose when ripe, sometimes glaucous, usually 6-8 mm.
in diameter but very variable, composed of 3-6 fleshy scales each with a minute
angular protuberance. Seeds normally three, reddish brown, oblong, triangular
ridged, with two resin glands at the base.

Wood tracheids more or less rectangular in cross-section; maximum tangential
diameter 25 microns; pitting uniseriate; pits to ray cells 1-3 per cross-field, with
elliptic to circular borders and narrow elliptic diagonal apertures. Rays uniseriate:
up to 10 cells high; tangential walls smooth or rarely with a slight tendency to-
wards knob-like thickenings. Wood parenchyma abundant, forming tangential bands;
end walls smooth (2).

Vernacular names: prickly juniper, sharp or brown-berried cedar; qouquelan,
kyklan, ar’ar, difran (Arabic); arar arasi (Hebrew).

Native. Of very localized occurrence in Upper Galilee.

I. Geographical and altitudinal distribution. J. oxycedrus is a sub-Mediterranean
species (7) whose distribution in Israel is restricted to a small area on Mt. Meiron
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