SN-IIU T ATIAN

(1966 92nXT) MOWn NIL mwamab 1wy PR 4 'on AWV MY

NN

f
\Ij;'

ES

ey Ko
* =

T

e

.1919—20 971N D17 .0"2ID M"MRa 1'D2an 1R
Stone pine from direct seeding in 1919—20 at Kiriat Anavim.

wh 2.— pan ®Y% naawnn nn



INRTTII TP meaN

1945 mwa mvon
MPI-27 91 9T, M1y

NBR O Tom an L PYROY Rwn

WIT a .
™2
b hdaall,
np 9

™Ow . :om

N2 3 91 150p » : oraminn
PPIRI NPT mne nx o1pb ®  :0TaRN moon

s T 3NXpR2 Lpowa R TR (3
pmh mx& Wﬂ v MW DX 2mA Maxa ama I

PRI b TR g (e
b "5 3.7 T+ s . (PRD NN Pmb “MTam g7 A
| 0 By e (MTan nMam) 1oms
| (3
151nn
TID
' nona 127
) 121 20281 NR1¥Na n2pn
121 W MO W W N vown |
122 B FRERR R S Rl
L 4
122 X 4 A M e -2 ) .« 4. M99
WY R R 0 — iy wma s MINann 2130 013 Po7pey
22 om e w . ey e
128 P12 — 2w mp i
54 : T TSR I BRI T e
3

nm .1 — oo 10 0MRn 9




" 54
LaToTs T TR DO nnRea

(1966 92nm3T) 1“3WN nav mwn':‘; ¥1 MWT AR 4 'on DYDY T

naynn 11T

=5paR NPYSRA AP

mMXuY Awpn AYDIRD DN D°BY3 Ty KD MDY C93kan R Mapya
by mmen MMaya WwWHR obpam Dby CEhRw ATYa MTY W v 1 3Py
R 1P

g TRRE IR WY — PPN AAwST NP — Yepnpn YW mnen *bypn

MNyPR MTAY WY LRI A PRI SPIDYNT MET MY nwbpa TR YN

nRopn mawenne onIwam PISpRa YIon opbyyn Ten nevbpa “rp-ER M2, Py
SR ATayn

pmayy Dasw Dbyen sATAFn YR OY ouena Moy Dbwamn OEhR Nvp

ALy QUMb TN MTIA pbyion PO MPTA NP IPIPA MW

pvpsay D991 APNEAY — DUYAR M DYl 0 paan My T ol awIn
IpRN DI DY MINKA 0w A R MTAY IR TR

v ORY D37 DOIRA APLIR IO beym PITIAYA PIX0R B 29 A3 W poYn
yxab 1 OPWYN NIWHRR TTRD 2y nowpnb MND AT °9A Abpaxd yap e a1 PR
AYTRY DR DY MIEPY IP1BPITID nmay

LA MY YY IR X vEWN

b3 O30 MMT R Yav pyYRn DN MR by ny> DVHonon MIRWI.
Do WK LTPED PR AuyR IR o Ay Awbna AYEa Ly nrRY Ty AN
o9y mMmn mnTan wbw Sw arba vy BN sgbR B PMBDA 1YY TR
anownn nmbw pIIA NTR 0IRA TIDEM :Ova 1In73n spd MmO DX INne 1meb
71392 YRS MK Y T XM1AA yx° OF OTRA °33 YOW ANNRA bon WM STONT MO
omnw oy obwa

by mamwn By XA XOR DIRM Yo DR DR ampb P XY ambEn YR
9y 0N X A b oYY VWA YW APPNY DR

27MIR 20 117D pownn N R'WI RN R m "aT
01200 M TR T NN 0onm

- 121 —-



BnaIn

APVIIND NT 0 2 MW PN DI mand AT WM ANINKT DU R
DIPRDIN TN TP b Ny wn aww 5w mnbnwn nownb

PR? 1w Tem v Wwo a4 NDIIR XA T MW arhwown un . '
TR TI0LP ‘23,209 0PN 23 ; YoRnn

N MP* NP3 MW 30 Sw nmbnon nowpn% TbRmn noxemwa bwoncy m
Y3 ADAPRA MIN NPT QIR NI nmya ypp

ATIRD TOI .3 .3 I APMIDRBTI p3p 3 b "

NIR9DD

AP0 NYDWAL MIBNA PIZPY BPIN L ANR Sy 5o o1 1w
ary MpT 30 Ywma nonT P0M M1TIPY LnvoxSp pvom by 5190 %2 oonmxn
AMPIT OMRZR I M YA Spom Mo YIPY ¥t .ovm nww bw a9pna
NP ADNT DPIRM ANDKA MY APIT MTIRd 1w TIXOMPI A ooz vy
DR DY maayn ey onm ORYD ApOW v RS "M So apoms

SODT AP0MN 21191 maan anRws mOR%p mpomd Iy A 2030
(MY™ 3R 1INy

MRNERR3 p™man o l'}"“?'ﬂ'!P"?:
AIRT N2 ey

nade & | & 0 (RN S PRS2SR " ATRE . i
A7) MeT Lonnw o T2 1200 1190

mTRn

N3AWOD IPIPa MLIWS arpn NPy Ml I3 Y 4L omny oRa
NUPA AR 5w gvb s ammn e X DRYe DTS v ouvrns
5y Ton AXDIND Yppb nmy Paw MLy 0w by wown yppn pey oy \nyowna
DIPRT DMK PORLON AN ypIpn pEy bw 731727 Ayswan Pmesn mnnonn
DANXT MPI? 12N DRRI MBBIT 5921 oona bw 7 5n PR a7 vy 9a PX Dma
TRNN TI0D2RR TR PT2 (1954) 399717 nwIP (1953 NwIp 1960 nm) Awn Anga
PN A D3PI T DR PP oMmA K T PP IRI™Y MM NPRI M1 AnTRa
PP nnyy oxyy Avia mawam DUNTT MUYP nTn $pIpn Sw abdn nTn
FPWN P ATOMIPMA P2 DOMA DR MpnY 1nnA e ™I ¥ by s onn
MOPI 1 'on Apdn mnar pnnb .oowv: s D33 nyaw ez Sy onyswm
YO0 3N mowa X7 N1 ApSn Moy AT ONY DR b nanea Sw myvn
ARTI 5w ma myay mbamn pon naxvs

D> A Aavpa mnnn Mo by oR BSKR maneaan DP%PR BN PR
(X) 169°C-y oxm)  26.2°Cxon nyxIIEA PRIV ANVIDAVI ST NPRS DRATY
X7 NIIMWDA DRIV MIRNAM 20 354 X7 R 70 Sw 9PNy NYXMT WAt Mne
(1952 P°1199) X1 WM 2» 875 Sw X7 NP A moTINAN »m 4,787

— 122 -~



nw omn

MMaa M Uemg Yw Rt Nyl Yomnm 7P0°an NpYn DR 1T 195372
AU TIRR MOR 2410 PSPR B3 W PWY PP BF my%o by 2210 M3RR YT aym
pmy DY mnwn MM3an pEy R M3 P3O mEuw Doamme romt mbhe by
o0 Sya novIn vapa aphna by 1mw 1963 1R 12D 60 by by xb oK YPIPn

WM L 2“p 30 bW pram Swasna AN Np oy nowa by nEINDW 18R MW
bp MR PIWM B 4666 YV TNKI NAR 4B 16.6 BT amaa DLPLIIL MXY T
{1 %) B 533.3

F16 | LOCATION MAP OF BELT TRANSACTS IN SEMI- ROCKY AFFORESTATION

AREA, BERIGANGA -~ COMPARTMENT No |
FEETO S0 0 0 200

N212711 MY NP3 DUPOIIYA 0P NER A 9%

m 166 5w MBWA MR YD @yaW 3077 DBPOIIWI W eneen Men nbpab
PRIy DR YT DHPOILA WA ¥AM by by sr3vmn pn TNRY Mmpa wbwa yam
PRIy SWIDAM 1DOXI MTPIT 3 bam ypapn MREAT J» 8.3 YW pmam waena ¥pIpn
pb:pnT ALWA DY WTA NYIVBRA DIMNM NEXNA Y Iy nd 225 YW
(1944 9p*D)

anR 9 0Mp DOBPEIIL 3 UMD FATM P33 ORIPRI MINNY KIM nmpa Tnn
DyEIn Dawym DARIA rn bv WM TN e Yo M 3.3 hw TMINRa
AREA 2997 WA A oo eo By R DY TS »“0 30 ST pman SwIena
VN M 2 ST DyITMR PhRE NP Y ¥apl ¥arm baa RIDCHT TP NDDXY
DYWIM BOYALT DURPA PR MW JSPTN TNRA AWIA® AN YN b33 RIPNR2
PIOER DTY 1PTAI APR DN LTMINIT AMI TIRN DEMT 1 TmI onan LyAm o2
RDORT MY L ypIpn Mommx MmvesH IR ¥pIpn priy Pab HMNMmA P2 DrEhp
SRR DN OYYAY D3N DT by pMET amM 7R

- 123 -



niRgINI 1171

DRI2N pmm aQ27'nn

IMRD DDV Y TP ADN0 nws MR Sw MEMWMDWA XM S5y 1;ma
aNY YW M0 P 894+ 2% T3 1™ MDY Y1 1 ‘om Yoma A %y ny
P3N POR DY Y™a »ew w2 om ynna LA P AT DY T
S0 b MW ARYIND YRR pmiya v ovww mape 2.5%% 1.5%
WA PRy oy amax pbw by avhmapmby xym: {37 .1 M%) nnwnn
(r=0.81)

FTTRA WY IPIVA PPy OMI DUSIMNIIPR DO 3 INEN) °onnn "awa

1 ’‘on nabap
MINMEMZ'D M7 TN VRN My 1N mmon

2“D IpPN PRy Mm% DIMIRAMPR AT

850 £ 11.25 3> nybo a0
1275 = 155 23 N2 3w Sya swho Mwn
3675 = 171.25 1.5 — 2 non 30w Sya pxn Mwn

MIPIPA IPIP POW SW 137 199 DX AR L2 ‘on 53v Amsmw oy
NIPRI NP3 1A AN 0w 5na npepana oobTan kS P2y 5% i S nvna
Dmbn onbay mrpun L Sinben mbya mypapn pmyn oy MY a1 nm

2 ‘on abap
DRpn mnan

nnmbn

nap K abht

rin DIR 1P CaCo, mn vy n

) PH n:}an T % % % pﬁ: PO

25° C -

10 9 8 7 6 5 4 3 2 1
97.90 1033 81 25.0 0.33 3.6 8.1 88.0 0.23 1
17.95 1055 83 255 0.36 3.7 10.2 86.8 0.23 n
45.50 950 84 250 0.36 3.6 83 88.1 23.45
18.35 1022 83 246 0.36 3.6 83 88.1 0.23 1
19.40 1207 86 265 0.62 4.0 8.0 88.1 2345
25.82 93 81 212 1.31 4.0 7.0 87.0  45.68
15.15 1000 84 250 0.61 4.0 7.0 88.5 0.23 v
34.86 1310 85 260 2.50 35 6.5 815 2345
376 2870 86 255 2.02 35 6.0 880  45.68
59.58 4668 80 280 3.31 3.0 6.0 830 6890
9.22 141.0 83 300 0.50 3.7 8.1 88.0 0.23 \Y
1350 2874 84 . 302 0.40 3.2 8.8 870 2345
31.76 1523 84 322 0.40 3.2 8.8 81.0  45.68
5365 3300 84 310 1.40 3.0 8.0 880  68.90
5360 2580 82 320 2.55 3.0 8.0 87.0  90.11

et 1O e




PPy 2“0 112575850 TI3) NNLY 1 (3%>) MTEA bw rbyn phna myppn
$Iovwn bya pEnA MwIRaw YK MPNY YT 17 NP3 NITRA bya sybon NwBn MYPIWp
naow 4 0 112575 DRnm IR DPNNR OY TIRD MpWY 1A 122101 M1 nA%pa nnea
ayEm Pymn Yo by phna i oy IPYNa T MPAYTH D3R PYNN NI3MB IR
MpaTn 17211 MT3 NP2 PPN NI DTN Y00 opbn by 1 bw apT nasw
SPwn DT By 32% 1Y 25%"R ANy ¥pIpn bw oot 912 ane nodia an

DOMBE YT WBRY YTD YPIPA MW PEROR AN NUNLWA ARTR MITRA oyna
poREEd AWERY M3 NP A3 DOBA NP A APIMY I FPIPA BA2 pIAN TNLPEI
Any 2w e

1127 N*112WYN NPT Matax 2D VRN MDY NDawn
R190MN 211" 2D

MNADYR MOABYA Y MEYDEA DUPDPR DR I NARA NITRA 0Y yInA TR
730031 (37.70°58.12%) NP ME'DEA NP2NNITRN OF 1AKA N ,(65.019575.56%)
oy EYMPA KN YPIPA MOMRE MBE¥3 DMOWAT RID (23.68%11.98%) noybon
“yponRn DODWA NYPWR TARZA 2577 MK by poam .(r= + 0.68) ypIpn PRY
.3 ‘on bava ooyDm QUMK

3 ’on nbav
MMM MTMN W20 VRIRN NPTmX 2270 "NNR

a>9aa 1Ak BYAN

oy P30 "M oy 1Ak NUM n'yoo Mmod nnga 1°»2
nnn MM mpra MM
8.2—55.5 26.6—~50.0 7.712—50.0 Aristida funiculata
4.1 34 —_ Cenchrus catharticus
3.8—23.5 _ —_ Cenchrus setigerus
—_ 50.0 16.6—~20.0 Cymbopogon Jwarancusa
4.4—12.5 12,5 — Dactyloctenium scindicum
4.7— 5.8 — - Dicanthium annulatum
33.3—82.3 16.6—~59.8 10.0—92.3 Eleusine compressa
_ 8.4—44.4 12.5~=50.0 Melanocenchrus Jacquemontii
—_ 333 — Sehima nervosum
3.7—=21"7 —_ — Uruchloa panicoides
o —_— 10.0 Boerhaavia diffusa
44 12.5~—41.6 12.5—40.0 Indigofera cordifolia
3.8 — — Justicia simplex
—_ —_ 16.6 Sericostemma pauciflorum
5.9 —_ 16.6 Tephrosia perpurea

Cenchrus setigerus, Dactyloctenium scindi- T3 22T DOYORIT DONNXT YN NAR
JART MWPRA AN MaAx A cum Dicanthium annulatum Eleusine compressa
DOR-YPIPTINE COMY MY APMYT YPIPA Y AN Nrydon naoeb ARNwna pam
PR MR DM SPNRI wIAYRT KDoA shyva O3 IR DIAYT MRAn LN AW
-5 oobvemp 142175248 roybon  moe: 220075138 1aKA MR 58.59--2.14 v
(r = + 0.78) YypIpn pAIYd TIRD M3 XY AR K0ORI b2 oy W

—_— 125 —




NN 2171 N21a2 2172 2D DRARN 2mD Nuawn
0019 0DV O°XD1 0w 20

oYY 7210 MIPR AM2ST Damig bw nmzn amm aand i by oam
(371 2 ©I) 4 ‘Om AYaL3 DYDY DPYALA DMPTM DY DO¥YR v nonn

4 ‘on nban
03D MMNani 20 01N

YAIN N2 NIMWIT MUYDNI n“pma mank nm
DDIMWAPM AT
ovyay oY ooyl DRy b0 PIPR  AMHDHY BB
2.50+1.67 372278  83.827597.0 87127 381 n°ybo maoe

2.41+2.78 7.06£7.80 85.34F452 15875 7823 Nra MR AR MM
6.3174.27 19.32+£9.38 2326 £81.5 2750 £1150 NnN» NITEI PIN-MYM

FIG2 CROWN COVER IN RELATION TO MICRO-RELIEF AT BERIGANGA

TRANSACT No |

ﬂ PROSOPIS CINERARIA [L‘ﬂ ACACIA SENEGAL

[7277] 2avPwus MMMULARA  [F777) cappARIS DECIOUA  [Ti77T] GREWW TENAX

o9 pmY o NN NAYwR .2 %

AWY RN PEAT MR NP 27 70 NI I PRPRT 0N 05MI0n 03

and LYTAT Oy amax PSP ARYT YPOPN PPy LNINKT DPDNMNONIPT MTn
RT3 NIIT NIRXIN .(r= + 0.74) 2210 3PN (r=+0.86) M9 vOmg bw
(1957) PPYITT ArSPa Yna nyaa Dwp Dnpwa IR MR nw hraa
by aapd HYTAT — MOuR A9pPa L(1954) 1M1 NAdw mbYa MIPIPa N D1V 2RR
MABY INY MRS IMIWER T DY ARTD 0731 NPT NINTIR DO DORYT OrR

165 TMY AX7 2 %Y Xpn °

- 126 —



M6 3 HEIGHT OF INTRODUCED TREE SPECIES IN RELATION TO MICRO~
RELIEF AND SOIL DEPTH AT BERIGANGA

TRANSACT Ne |, SECTION A

TRANSACT No 2, SECTION ©

JIPWA P MM oM DMOPINED DY 1M Jan .3 My

- |27 -



DAAW (1965 772)) JAKRT MR W NAPYOOT Madsa KD PPM AMAT MY Joma
MR XM DOPWIT DRYM DYILT DWW SY MM MANSNT NP o $pepn
DY AMI3 ISP RINI YPIPT MY DWW DOVYT Sw b Nrran bu o wd ey
X2 DMWA DINE MANSNAY 12 13 (r= + 0.92) YW DO¥YT Sw nmEn ama
QMW OPRY KD MW AT — (r=+0.20) — YN PP oY RSP AR
M ATRI NPALY  NMYPIpa nnonnb  Dobon  LDeMpET DRI D DoBRMB

JIPIBY NNTRA amnnonab

niipon

AMAY PEZMPA RIM PP PR proad iy Y5 mxama mxwIng o by
M2 AT MANSNA 5¥ $P0WNT PPN 0N WA R MK v pdpen oy
PHUIIPMIT DR NADN NNPY TNE LW IR LPMIT MART MR S NPDTIMINTA
PLI? WX PPROR PRI PMY BY MmPEa P MY 1PN 1Y DRNAIY MYpIpa o
09I 113 2TRY DOBY OXRR DY 10—8 YW I3p MANA PO Y Npsond mwn
MR DO3Y NPLI O3 AR TR ATAZR TN NITTIR NRY L2000 MIPR A9
S Onow YR MYpIp Y3% w mben &Y .neyo maop by I .ooyped pinn nynuw
OIPOA MR whab Ynwad v 11 nrpra myswa w3 pab v b oo by
TIN2 S DI P MWW MNPD T Y XD MR A¥A PNE MRAY Loyann
DR 21500 N DWHRA DB YY 9230 oMY DAY PRI TWY ; DY IR oypY
M3 9N 25250 Iy mbya ooy mrand 1T

agin npan

190 A1 9pnn 31%032 MYpan by a2 . M LAY 5 9T Smand ovmm o3
ANy 5Y 1.2 . M ORpILoBLES

165 7MY IR : MDD

QURIP A™p TN
(2RW NITMIW NITNA 279)
-l e i 1
X1an

ANTIRN NW2 R

P2 Ann onma CRbowA Pad 1326 CIND PIWD A ora) 1910 AR BTN
PR Tay) R AR CTIER AYYRTIY Pad NPT Awen nawen nYan owa O R T
2123 N2 PO MUPITY NnYe DONINKRA 1APANT PO DM L DIVDIAR STIOR TR
@RINT by anT oobR nwibwn wens X% anT @b nww 1y nvibwn abynd omonn
STR D S 13 om Son wem (NIDXM) NS RN NYONN ARTRID

IR, ANWA XM NAR IMLA DY DIVIN ANAT BRI YPND 4D
21 191 AP M2 ARTR MW —D0TIY (OWHR) TORa TITY MBI RO
VT oM ORTAY %M Oy 3BT /R DRTIR. 0P LDNRY “PNDIZN ARTR 5103

L e




~pomn PR bR (TORT TIT) DDA 12 ATINA 7T ADDY LA MIAANT DpR T8 Tonn
pRAT2 APenb 1AvAnn oM vy nvp A &Y 0 mnb aemE X5 o
a7 /R NBIR, DONRA DOARDN MW oY oonn mpnb ow wp XY anma oohasd
ME02 WPER DID YPYTR  AYTURTPYY AMA AR YR (abhRTay  Im
PP PIR — a1 R, — 99027 T PMURATNEINND bR PIR TIDYPORIN,
(Platanus orientalis) =— 29177 °¥y DWMN W 5¥ 13 X1 K’ 202y NPY 7m0 prya
gwa YNRIP DNAb¥AY MR P¥n ATH Daabia now bw mamn nxxm Y Mo
“APAPRTY NI DOAWA °02 YINUN Aqua bella

NTAYIT ARTR SYY PID DYDY AR ARIR DNT 2D RN, pbwY a»nnn anpn
aR® 03 DNT Y3 pIID DMWY MDA Mropy Y oyn v M pre oY
TR PR 75N AMKE DY KD DEMDA DRIOA YA YH02 ARTRM pre owwnh
TRt NTOn MM jaxpd mmyna b3 970b asm panb mmb Jarnna oomm
sph, MY QW DY M DM 1N RDRR OYR DWIN AU TUR2 nbynd mawnon
APDYY 9T pEn

/AR NPOR, DR NS OMATMNND INA NN AR5 NINKT PYOR M2 XY
xb Aonb T Y AYRIAD ANTRA PRI NLYMR MO0 AR IR aKLI DWwMP R
moys uenm Nw Dvyan opbntophn nuph o™X YA on ann anbyaa aho
Bemnn NESMR KAN YD ,0PN0ON PR TP DAY AR W) DY ADY TURa DR
W MARAN B3 TITR X7 MINSAY NIandR LTI TwRa ANNA nhn NK> Smnnw
DB DRYSY LOMATIUPT AN DE0d YIp W AR AYORTAY 03 OX Amvpnl XY
pppb (ALIM) AWPA AWNT TIFI FIN MW N PN OOTIEA P wdMA LBrR mhn
AAD ASMND IRIW SWMY PRI ARm 97 bw mwb 2T npIk mayab axwen
ATIN XM (1912 WD 9 OB YID R TAYA YD 12n0m3 pMoEd DMWY DAY
SIRORA IXD K1 KT ADWNA PRI N3 TIT Yy nobrn

AP ,1°BYY M T2 T NIRY.

ARZIN 920 O B B NYTY pnY omap awbtiy KA yaa wn ov
Wob ANTaYM 2YTTUR NRIR DIp DT RINTX OYARA WP WK mubnann
3Em %9 AN SAPRY INBM RWRA YoM AR AT DY TOAY AR T bw
(9377 3T LIPERAT KYR DISWA W nya weRa 0 XY TR M KwRaw

an jaRpa S Tpenb maom v bw wmwh apIRn naayn bw wamn
ANPAw K AT Sy omMopwA DR N3P XIWIR 0anh 9377 oM 2> nnKa
ROR 15 XY NP KW NP An B2 @avEa oy % T D R YN ARTRD 1
A1 9957 CAWIN YD DAKW UNRY DOTPY KNI AMIRA TN2 0D . .o
ARTRA 09 .3 Lamm Pamb oan 932 DoAY T WK YW 1T mTRA Mayn D
NPINA X7 I PINA DY AMK DYNT PRI UMM PRY NI DUW WYY a1 4an
Jbwnnn 20915 NTYY AYMZY (Ihnn) awwY anTR

wwn QYOMP ANYW AR KIRIRA AYAN aaxva TPD v vmopwn b
195 31 X9 YR UTIDR Raxomy onbwm mbYthy YTIBR 1TOR LAIRIRA S9an
19300 A BNOKRD AnNd DIAwH MR Y 277 by pn? mprab

JMIRI KDY AKIDIT NORDPA TAW KW TR JPORY MRY AIWP OTIOR 11D
IR AWy 1D UKD LDIPEAY KUK MWEYY WY ek w1 mpa 0 a1 oo
PIRY DRTPY B3 KENI ARIRT TINI 0D NPAA MpN NNDY 1UEY NORY Mavma

s



ane RS 00087 OTY AbmIT MAYa 9 2T MM XM 9957 Mxh ooprpon
@ 9 T O%39 DR Oarsh oURbRI v DwatPy® nwab jeR oW ooRab
mANYY AT MPR XY NMD ARTRAY ¥ANaAw XYR ADT nvanxy Ty o
JUDA MW 0T NTAYI RO 0D

ROTY 1007 PARD AR 9777 0D BTMOXINA MR LCIWT 20T OTIDR RIAND
X1 MEYY X3 NP NP T 1D O3 MOR WS MYpIpa IMN XYW PR XN
DT DA 15 R DINART 0 Q7Y QIR DR %22 IR DAY qawnma
AMIMY PRI XKW A Y 2 IMOY YNP YT RV 13RY IRP 0D Yy mwa
NRTE PR BT PY 5y oaw 7abn oo0Tn nor mamhn 1Yy MNoRd weR R
QIR 3% Cwon DM PY YW D IDIRA ANART AR Saaab 9277 weR 0 5D
SRS NYIAKY TP DY PR A NT Ty on3ya oMeRah T

DR YR 192 XYY RIKIRA an b ap prompn han awb avpw an
5 OPa 7991 RDIPA 1RV NI ROW Mnd 9277 whan? uhmm R A% T30
NX TOK3 LRLTIPA JARLA NTWH ARZIT RIKIRT A2 120 1m0 1327 XM
JmM RWRA MDD ROM A3 DX YIONb aam waIm DUTTSA 3w Yw myn
RODPY S Pa

oPa AT WWAY 9ATT 0n DOPAYT JURAR JmT WY 1aRLa MW
yIb AYPYT2 RPYAR AnBRY DUIEA NWR AXIEN nbwa 1327 °IRN PN 4
SRIZT IR VIO DA TIN ANARAD MWM TIP IR UL DIBR DX

SRATT 0T LARR D4 ANARTY MYM 7Y DWW PR D ANy anon

NIYM5 T277 ORI PAPTR JAMN MDY NK) 1327 OMK MIRD 21 Ov3

by @NIND ANDTR WY MYET DIYI MERT ambw  EPTURORMY Nabnn

s PONRA MDA ARINRN PR XNIRT DY ANWKIA AR PA AXAT 4000

o PR D TIONP DOAMD WY ARTRAY MITM TIW VT IR ANTRI X
JT 927

PmebET DY MWK AR D DY RIRTRA ANy 1327 DR UKD 29 o]
MwN DI W MR RY ANWRIT AN KINIRD 0D 9272 APN0 W PR 0D
ATIPR DIAR ROTW XODMIPA AN MR NYT DR 7702 XY KOX SMIY 1IN TN
272 MPWM ATINKY TIY O PR D ANTRM Y90 any awnnab pRe apynm

PORA DY TR MR NP WL DMK DX nnobna A3y MEXD AYRw 2w
P RIWIRT P2 DRI KRR PODI 1 abwa anpn ANy a1 53 XD R mpw
3439 aan

Ana 0T 9277 X0an? annb mMan mbmyn WPl 1ARLA TP TN MR T
TR DUPTR DN 0D A9°n NuyY TIXY AR oyp XD A73PM 2nd 1aKwd Tpo
A OREPI PAra axann Y meyd by oomwxnw a2 wmman nx obhen
oY Wy DIw 0% MY 1327 X3 TURD 15 DY (AMA ANINKA WD
pors ey xomw abwynn 55 mnb 0D RS taxwva nYwn Awn nnbwa
poD1 MY aMwn? vye MY MON? AMPE2 AWNA abapny maxt Iywan aawn
J19°30 Y 1KY Pa Inm Xwn 5

D MWy TWER3 N KD D 93T DY ADYI XOW 7317 1am PP A yan

RINTRT KT 9479 ¥Iua AvbAT Ran D90 T T PN AT NTIw NRD 927

XZ» X% P ‘7 Sw apama Y T0nwd JaRLA TPD 2NDW AN DX DIBR AR
A327 DY Y T b

ot £ e



T APR DYTY 51D PR 2P AAT YR AW Awnb oMpn 1 1aKLaa
a2 anpnb e

avan vya odbw awamnd naob any onk o> nytd — 1310 m¥nn

ana yRA? pmobnn azyma TR masd awpaa baan oomum ooanm v by

% 9277 TIRD 2P RIRTIRAD QM0 10 5D nbwaw Nx» ciawym a7 wnd
A0 XY W AR 9777 09 1IN Nen1abHa A3yIs

IS PWI DRR PN MAd wATa
Y9108 .R

ANTAN1 XY — X12% MRD XY AUPYI OMdeA ASY™A DATHY S X Sw PN
2531912 P2 AW MIAPY T MW ALTPI DOIPEA NITNOAT A SR Pasn
bma anyn “Rm R T 0y 2T e owad pavn aawn nowpn abapna
DYVITI IR AWYY DD DI TIRITOTINA A0 AD® MM MDY nTma Yiown
D OXY MR TTIRY 920 AnpaW X0 Yaxk aTIen DR meyd wpha AMMNYNT Savd
922302 AR AT MO0 MW 220 1050 2Rra ThY MM XY L TIRD TN N
NEXR XIM (*WR 919F DNV ONT IX WHwR) ONT 1839 KT MO MUWA X¥my 1912
1ANoN2 PEYY T nbnn 13 by oma bHma xS Yhma 79T oy nvwn Jomn 7T
APA% 1WA NLWAY W ApOYY NILD LARMD LAY PYROR TR SR 163.1913 o
v T3m BA% N1 XA .ONT 1200—1000 MY Paynd DA DM o7 1835 Eeh]
2% nnx mw

RDDPR TPWIT QIR ARG 1YY BV DY Y9Y RID PO DIMAT B3 LoBR
1914 M SV DONWRIT DM “I1N0I AT, Yar 1912 Mo *apb 737 Ao A
AW, MR 12 20.1.1914 DYR PROND XM YR N NwIR anamn YanoRw e
omYYY DIwpA nYIp Y LW AYDND 1Y MY AT MR LCDONIMKT D3 ARSN0)
.1.10.1914 B2 p“oR nbmamm MS 2 915 A9307 AT

(1 73mn) % T 0w by e anTkm

nMNIRA ArMR

a%ax e TIT MRS MM anME Sy Tmyb mn weR annRn nen o3

AN A2 DONDIZA ARTR 123 TP AP DD Maam um 1200 MW X7 ORI
NRTRI N5 ANDY AND LAY AYPXT TY AR NI LNNIDIDI NN NN XN Don
“NDXA 212332 BROVY 2 DOV 12192 W ANAR Y MR Sw a3 nbapm ATILP D50
93yn? 7Y OMITP NOXRD D IMRI DIP2 TPM RN D0 %D Sym wn 815 MM
MY ORI DT DRWI NI PM DTN DIPINM BMNPI POR LARDM o1 T
1A Y MP30 NPEd MY vn PH MMT nsma vsnw paxa bavwnm ppw
LYR PY PP P 53 NTY aMPYIw THTY SBDT030 MLY X AR MTS Sma mn
DT B3 173 29T WA MM Aypaa nrhun-nrbon TYR ANNRT MODR PYm
SINY WYY DPOIBR LOTPW LOOIRN XY D3 D3NN AR 0IDI NMIDTIDN DPYE KD
AND TYIN NIV T2 APM B3 A2 MIPY D YpIpa mnd oOME RN TR

MWPN QAP DAV AYTINA DY 122 pophM pRxe DurNR® 1wen nwsn nbman
wpan AR MW? 2P0 NXEPY umn phn W nowa Nk Mond AnyTn AT nlp
WO 1dWH LTYYIN 0 LDV DOWIN MAYD LMY 1IpM ATAY MO umn

- 131 —



avasy &y

(39°%

%
5
=

i

,;i» 34

et e T

9B rsidbEalRREIE

ﬁ_,ji‘nmn

1912 NIYA AwSMIw 3T NRIR NER — .1 anen

QAP2 IPY2 AR MIWERA TR 272 MIMNOnY MW MMweR by uMen anoma
LY c3an DUPYRY Yppn nbyad bepapn ion mmmew o»hh P2 nIan X
$927 19 XY T ON

omEY YUIM BNTIAY Yy 0PN DOYSER oM DOwIRY O3 ona? 912 29T NRIR.

AR WY WK MR W3 CNKS IATDT T ORINI IR MDD DL DPPT OPRY

LUIAR KYY NI ORY 170m™ MIPR 0ATYT DM WLIT DR PO 5P NoTwi

SVIVOIHTIR IR RO MR AW ow Mwyd Pionn nppn 1PN BR DMK DR

oY DR AIRA Y awh M 3T now mw YD mmawn by anIRa DR Ywan’
MY

MWwona X°pan WORY ATAYT DR D0 L1 IDIN2 ATAYA DR OPIYY IRDD I,
DooNON MR TR o bR oYhwIYe taan XPYT DobY 1% npye xam o0
J35w obyon JwRn Ny o nTayd onyT

YWY 77 D902 PUEOW AN 9D APR 15 MR 00 Mw Y33 n%pn Ypnpn.

51 1% anIRT DTy Tmbh MmN Qpnd 31T 1Ama whws O opnin s
R DR Tays 1% XY 25w 0T 00 % vk w1 SwAR 0¥ 099271 DR IR
by TmMyY Mpn onb NEpw1 AN X OMIX OvY w1 12 I5nwaY A°bpoosd P onb
NR W5 N2 AYKRT OOTAIWAR LAY 10w 397 INZRY LAY DAY PR Maya Ippn
DOPIS0 NWMT DA NPIR NOWIW 70N AWM AN ANTIRT WK MR DINRNNI
mypap wInb 1Y O3 wnw oM oReEd 913 PR NYY DOYIRRT BHY DT
OSWIPI A¥RA PR DAY apbna taa pa amay bwomn oaoah obwieh 2vaon

- 132 ~—



WK ATAYS TYIAR 2390 0%0a7 DR TwRmIDD AN AL NPA 23RN AR
WM PIR APTI DY DYINRA DY AR DR WM NMK LLRS Taydy oonem
AP RIDOR NTIN MYD Y oY Db P Nw mw YD bRS BRS MR N
DWNT OPRY A5RD PO XY N T DY AT 9PN WL MOY NI DR
DO ALWA XN WY QRN NP PYT) ARIRT 5D IO AR TANY XD 0T LSwow

S@IIN DU OTP POMDP2 BOFYON T 12 MY MYART nbwmenw Dbyn

TRD DX W AMKR ORI 1WA NIWA N NYRD AR popbM nasnw Ty
ME2P PIRD DOMEN PNV TP MW TOYAN OURYPAT 29D MR 39201
APTPP NRIR NP AXIID DOTITI RENI KA 7 MR Aabapa AT nmayd oobyn
a7 awa o530 NXIP AITN0I 72D OX L(MWY MK L0OTY I3 LSy 1NDXN
DM MPAW WR 392017 .28 TR MR v XY XY ow Tayd 933 1nnn ox
WNWI “QUINRT QO,IW IR LATRYAY aTaya nnnd by 2y Wi oome
AYIIM MRDD DOORID NP ANIRDA 010 JPTIPH DhYD 2D 3apY X0an LNy
TPOTPY TR TN 2PTIE AT TR DM ADPN AMKD D°aNMA NeYvna ©IpD)
aNYA nendm A3 A3 Y XA Pyed 197 Yy abhRTIY M3 NYThon X SOMmd
WPIARY AR RIABAN 1NV wpan TAD OMIY VAN DYV XD ANTRIN
oY 0D 2 P 3T 1IRDI YN MOR M0 Loany oMK T Xn A1 RS
XWT A“990 10712 27301 A2 pan Donynb Laryl AR KRR 9K 03 aennn S
DY TR AW .0 272 DOIYIY — ORI LANT 50 TN THn "rayw yTn
oYan TIMWR KW A3 NRen M nbmia ooawenma MR @b 9513 Pom SN
NI DNV DHYAT OT DY PIY npimn 2T DRTRY YT X neyan 03
BIBRA SPOTIMT UM NNDI I A0 Y SRS IR NI 7Y 23nn
mwama »nnab 11919 W2 anama 1w Avwod Pomn Laven nyaonn bw
DINRI DY NIAIT NP1 Uy 25T NeTR

$T130% A 5P AR AMS YIpN X7 ANIRA manwn M vy X,
MY MYIN BAY PRY DPRAD NORNA XY UKD DTS AN AMayn vy .3
1pDTa

TN LWILA MR PO By 3nAd TR T DR UMK A 2T o
; ™R

I 0N 0D DWW DIV T IR oM 535 3 opn cnvna 1 awd,
P12 ARIN M0X 1D 03 KA IWIMA DPRAT I MIRT DR DOPYIM DTTID K ™
NTO HY, DOYTH PN APK DY AN DY UM IMKI 49373 rIvnnw m bab
oY% ArPY 5 0P 2YTTH YYD 4 Y YR MO MR TN Toma 2%7a nuam
99122 9.00 AYwa Yawa ‘R ora 313 nrnb obyen by arvw 6 b2p* parmn
RZPD 521 T2 yTnonh oMby .oAER 2.00 YR MR ww ora obmid onm
TR 9922 0N YK D530 1O Damky “onawn by mra
127 IR TR TITIPE MRIAD 0 A KD 123 KD MIIT oM AR KD O wiap
AINN YN MR 1PN T By (1919) BUYIN MIwa AwINwY 3T NBIRS MI5n K3
Ny — 30 by nxap 3%TH Andyw (1919 MD) 54N AN .MATSAT NIon
NPT ONWRY B 0OV DMBRT ST INOM ORYPAA D0 MA3 1NN OV LA0TIRD
MmN Mwanh MY mmay mayy abnn v oanap aoTRe arbew oY mnKa

o 133 o



nixbpnb ApbIET HMan MAPLR R1PY DMK ANNAT STT2997ROPR D D
awn YYPnd DAy Nps DWA KNP APT? PR Tpm DYIA TN S maw naN
DBy DOTHYY 2P YY1 40202 DAVING D3 MW AT 22y-5R NP 2N

MAPLR Y 1aan 8% AN SRYPAN PNl wn Dwpn

n'onn

paDa A2 Y532 SRS PR MKPPN Mawcni Ponb ANWRIS T NNON X IR
mbwbwa YD DMPYA MPR R TPEAA? AAPAN NaWNR2 AvyR MO, 102 ANAY
LPRA AYunT Sw Rbpnn mawsnnn

. p¥yaAL PRGN B3 DINRTAT INKT Y DN DORIM v nn

sapin Shawa pp MAYRb MW DpRA X TP NE TIRA I 0URRN
BRA PPR I DR WOATS AYEWA S2wInR P IR OMX MAMI2 2N =k 7a R
I3 T N3

123 XD PN NUKY DWA TN TR I0WR AMND OW MK K? DWA by : 17DN)
DTN M 5Y N7 2ewn TY MW 30 AdwR WM DT “Dnd R a7
L PR MIRSINT Y 29 5w MTTH MWK T

Ny 458 mAMM YR 336 IMNON wd nn 410 oW 9°H yxvmann
. 6021 . % « 540 ~ “« 4« 5655 “ 107 “
ol g8yt * MRS w o |= T L
. X = » 1016 ~“ o = 2060 e I
e 1122 7amem »en 336 amnen D77 665 YEMMNI MW 29 7“0

oW 37 MY 13 0w 5 N2 »n 400°m AMAD MPda DUw 4 YA T Anpna
nem 455 9y DRI 29T Y 129yRa 0920 N°an DN 5% N“pN MY DR 119932
NMEI2 MPY AR NPRAD XD IANWH MDY DIV P MW DIVIAV KD — ows

s» DR N2 MR MYPER AYN0A AV PN 1290 AYOR MTYThMRA  DRRn

®°7 PR 0 TD D7D 12—10 RUID M2°07 712 NINW1 12200 DTN RNWN owia

gaR MU0 T Sy AYwank wh 13 owh M MY MmNbp O byah panmm e

TN MR DBAY T AR SPIBWA (MOIW) DIITH NPhM (W) 770N T X1
ORI DT

LOBWAT MDMan O T AP 2P IR prawin® poed 0NN

SYY TMD RPN AW Y OB XY X DRI by owyavs YRIn Y 2w
aMmnEnn® WYNA MR PUNOM MR T MR PP 0w SRRTYEA ki valpy
I NXIMA YAR APR DV DOPIDY mvmn P DOLCY awin .omooana?
MIKGPRT IXME ORYPN PWIN ANDAN A3 DPNTYYA M mMTaya apwoyn IRI®®
M WOR NMITRYRA NR¥RIT ONT 3000 MY AW T by nvwn nan oy
13 Y, DYRYPN Nnewn 12073 1awn’ mby 00T 3000 TY OROpR b vwad
0117 20073 DDA NPATY MASwH 40077 DPR BT



Syn nxwanna A nbYa AYAN XN D3 PYY NP DRNBT DPBRT — 01N 1D
TP PTIE YOn MPpY DOXY OrD WYY D033 OINTLTIN DNITHT LANDE T
JTDAIRR DX LD MODMID T By 1Ty avmon

BNT 10 NP wnd onT 5 — on aNnT 25 Smann %% — x2pnn 190 N

AP PR obmannn 0393% MpY Ma cpwnn 2o iponb BT 10M ooywnd

mewy 51Ta ;(ubnn) cnca L nawn YR DY A PT mpnY Xpon e YT
LOWRYM DPOIER 03 DUNINRT P2 20D XYY 193 170 YY1l ;s oA

wpwn KXopn ¥ owb wanb Yo xbw maay mpa I — ™ mon
MIV2WI NI — NPT DYO0Y DOAR RO DOWT DAY NI M Ly
M TY NP 1R TAWINZ 1972 R XD XM TIRD W0 MR RPN QD
AR P73 21997 THY2 AN Y WYY WYL TIX Y 00 NAR Yava now azpy
DD ATPIN? MINNIT MYPIP YY DRI 12°302 APIANY MATIBT P2 NPT NP
T2 NI RIDOR L LDODOU LAWY AT U DY NP Yapiw xSpna pumn
O B DORIND DOMPRNRA PIRY PITAY PORAR DOMBYY DOYLI 133 13 DN
“0NT AKD WILY A1 MLNIRS .omnYPRNT DR NNad Y %Y oM M o3y

mesn1 non

: 92 RDpNA pwna Maand DMPAYT MTOT D3 LR Y Invaona
nvYRYy Ipwn ST Tann MM AT Pwy 5P T Sy anm nwen X
A% RY pwnTmb LowaTen o mawan
ANAT M7 N H¥aY XIDOR NNY — PP KT — YOO XKW MY poma .
2% 9y 55
STNYAW ORI IR OIDI7T 12907 RO LD YLD 037 N0 L3
mnn mwataw XK L pron x5 nmyvmn x5S .0va 03 o7 ok ISR Mo
NN 2% MOUY M AWIRP VPN N A Y3 XY 19w mEnxd jamn oMY o
D7) .D /DD WOAT 1920 WP WTINA DINK 0% PP omea bn Syman oisnxn .man
X7 DK JPYVID DY NPT AN IPIM P2 OTIMA PIAW DO VY ION 5y pawm pr
SMPLR Y AMAY AT 9935 oma 19 KD ayaa &Y ahwe S99, man by e
— boxnma1y b oonw vehR PIRY PR AT LD9TH 1WNT DY MY Do
DRI DT ONDWR VNTIY LA ORI IR D XY — L ANTRIT oyea
TR 1D T KD AOK DD By AN 0p W ¥y Maan mexb owmaar o3 aypam
5% SR MY MIANI NN KA 5XITPA A MW nsoma opIwn WD A P
W37 1201 — 50 wudh ex b aeonna abyeb mamm Ay ppa mbebnen
0°KRa1

maw ™nan pi2m Mpmn

DRTR MDY ANWKIT KAN DOROPN AMAYw AMKSY K9 nnmma masnn e by
BAMI D“IN LAY TN MNYD NTAY ANTP MXUENA DaR oAy P WD awa av
%y LR MW P% oA 9 Anmw Ao AP NXI P2 LK TR S Pa ann
AW IY DPLN PYNA MR YR NP By WY Ay wisnw mMy» nmay
2UIPNIY 172502 BN LT TIT TIRD

- 135 =—



9“7IN NIW? 12°71 ONT 90 2W MIW 2D MD™? 1'X¥PN1 NN

ant® n“x 100 DITTA IZM WYX 100 WUAT A DNTHN PW pd X .1
« l* 100 R“9 7“3 50 X 7Y b e ANwRY Metn 2 A
« |# 155 IV YT MR MY A
« |# 15 qvR 1.5 NP MMYA DIIRT DY Mo
« |« 35 YPIPA N%OYI Y QU1 DYN A
« o« 90 NI MY 30 X Dwmm Nyan wchw Ay Nk meen )
“ 4 140 Bn“0 50 AMI2 MMNWA TNRY NTY N T
« # 35 nowna 552wy
i i < onyn 3 Mp v
« « 16 A3 DORIPA MPAI S0 LW NIRRT D

anTs »“a 570 b}

;907 1500 TIP3 7777 TNRY O3y MM myov: .2
1YY YR /m 2.5 bw pnoma

T2 b3 p“a 5  »“D 60 X 60 M2 P“D 60 PEIYA MM2 600 X
2whsy 4 |5 ARPWR M0 b D%y 600 A
« « « 3 23D AD 75 aMNA DBYD 4 NWHL 4« 3
« « « 3 pybsb oo no opyd hw mpwab 4 4 o
ook |l DY DRIy ¢y Lo8ya Mww

7y b n4) 18 7“0
n“% 108 n“y 18 X %y 600 M2y

/7 1500 9737 777 TIRD NIXp AW IR 732X Sw 973 nyov: 3

Sunn B3 1.5 X n“D 35 pPIYa YN X
AR | by 6000 NYBI .2
a'| tml 05 TBn 1AM PPN TENa DMTY 2 a2

vt B 3 1“0
nb 45 oM B3 3 X 9T B» 1500 May
“« 15 bYbR—aR WA AYLIT DTN
“ 30 7RID9
“ 100 (%3P AYPNWA 12 77TY "Maynw) nvaa oA

nb 811 hide)

AL Y2 ORIMR XM PYII ATAYA NN DR MRGRY A3X12pT 4PN Ann

A9IYIW OB AMOW DR IPNAN DI MWD KD W AwYn KD AMAY XOAY APK DX

Pawn Sy o AYLIT PR TY DRYIM DR 7323 S5y @Y 2 nwn 2%%pna
Spbmnn

PYeBId K9 PYSAT MR NYUR AIMOA NIanom MR AMR? NYPA NNION 070w
SATMA MY, PIDA MBIDA /DM NPLR 1MW AWIN AW W aAa .oPnw
DMMA MNP AYIM AT LTINS DPUNY DR 2P0 0T by anca ¥papn N

- 136 —



mMPeE MR OY AD LAMYEA AL TP PPIP NTUIN TUBT WERD Y13 DOTIoR
W AR ATANI MWD XPD X0 mnenm BT oM an b e avn
aUTY DYIWA 02 R o vy mmsw 23y AR MxYb 2w T
(Y7 NN ax)

OpR> 39 KM MaR AnIRa o7 NMaya ooun XY N DTN LMY
noown? YoM B .oMAYANTa TINYY M VAR LDOWP 0P RIND LIAXT WM DT
1001 DPRIY AIPAW OAR IRY 1003 WTINA YaAR IR 920 A0 DIBK IR UNNR .oan
T33P a3 b AX1p NRNa LTI aREp K2 10 UTING 0N 9 R UM
DIROPNY 3PP MNEM MNYYL nppw AMA ATAYT JoOwRR AP MvR: mwan
MY 22Y MNP DR APOY DI1PT NYUN DeYn AR maph ann &Y My R
$DI0 MY ANTRIN

T N%ap M X3P 2 %3P 2 I313p R O%12p
IRYY g} -] IRYY N3 XYY b+ INYY X2 IRY N2 oDwmnn
- - _ - _ - - - — 9 paw
_ - - - —_— - - - — 1 TR
—_— - —_ - —_ - —_ - 7 - 10°
—_ - - - —_ - - - - 9 TR
- - —_— - —_ - — 26 1 3 o
- S — 6 51 s ) ) (— nnn
—_— - - 3} IS0 2 3 - 7 ax
- 20 5 3 6 6 2 9 13 - bbx
- 20 5 37 19 67 5 59 n B

DIPPYN BATAY DT 161 D“IN M0 DINWI 51 DOANY WK 212 DRI DREM)
DIPR IMK DY SNOXA T MEIM O 1D SR wasTn 197 nYvho A popn Swna
AR DINFT 21T KRDIN MWRI2 ARPN0IY NI AN ATIAYT LODMX 12 A% 5
M@R2 AR D930 54 N2 /2 A313p X“DIN WNI AKX OMAN 42 Annw v xap
BTN MDY NV D02 MIPA DTN R MBEPT W O3 aN0yd o
mmea NI ANYD 03 ANwYI ATabn oXY oAy Mpa My nmaya v aound
KOR N5 AMM 2PN PR 10 .or pY RSY LPuRY 29 pon .ovxbpn oopay
A3 25 T A5 .00 MIw IR0 IR BY 3T LMMAY ¥ o annwn
no%% 120N XY NPNORA O3 K3 PRY KEY PRY LYRD AR DA DSy Ty DR
R MPE? DAY WY TN ANy ML b wxm PR bax oubwon Dwrana
BRD 077 WY XM PIRD I oK 0 vaeb vbapmiw R vxw MDARY Ynw
Q00 W AMNT 72213 .oonn 2 dwan oab YN .mbyna 15 “ovTion, orx
WX IPDR D3 N DW NOIPIMWRA AAVINA N PAY WMTTMNA phaya v oomn
DX noonR 25w 2Ny owa pop RS DA LAY MW T DPhnm DY T
13 .A%yn% Abymm DWIRT™ UK M 7AW TN 2D 40—30 SY aama AnIRe Py
MMPLR DOVDRA DITYRI WOX DOIWED AP AN DIRDD LPNYH DR 105
amna bax axhan vhy awp s mRe aTad amn andy :banm Yo “wpMNAn wiad
PRID IR XIM INY AN PN DWIN DN 20n MWy Doonn owna s
MmWY» Paw v 1 aua bovh pwawa Yovb amaya monnwn 2R 13 1be
PRYT M PRR OY NMN2 N7 DR OIXIPD 2PNwa 1w yurws vhpn 1mmbea

- 137 —



R MNT MEIWD PP 0T A AMPR v cambR M ocnbe pobw v by mpb
“PLR DMINN0R A5 CMD NPINwn M 90NTH IR TIRTIM awa Py
P7 3DPpoDI APR AMAYA PRk AbwA yiaa muma b ovnn by oo nyn
DN DM KW ;DWW Dppn Oyed DyDn DONNZT PHPYH OY ,BILRY a5 b
NIORD X7 05w Nwn NTowm o nw nana nrm moRewn 1Tws P Ta
MR TY DMEN MIRVIT YomA 79T TIRY mYTwa APWNPA Snwn phn ywad
Smnxn

TP AEN PRI 10 By A abeia any mbou 1 abTn sbwn msn naannon
MR DN 13 AAYNN 115 P ot oabn ypapn 1o mmns b mnonp a3
PRI ARPN0IVR WMTIOL DV RAWD 25WTIDY YW W naryna oo mrwm b
I3 MA? N YRR MW 2 NebY M3 135 T2 0w 2020m DP9
mby% DmnT Yo MY by Awpd 10 X wvwm 09 aown Sid 2bd yand prooaw
apprY APSNM WwHPY Y nwa bw omxmn p9 . beyb bu o Kb R YR Abyna
JIR2T MIWA DOXNS

R“DINI MY™ NMAY? 23N 15 N2 AP AVIDA MORSPAT AMAYT MaAnInma
1155 noaonn

MM APLIT PR LAY I M whn Tena vy 80,000 nyv1 .1
2°5PI0R AR R 59 on b M2 ban s by maws mmem 3n“p 25 Na
SN 2P AN TN Doyho

L0WDIPRY AWIP LW YR MR obey ™R o7 o non 2

RNEN TITA OTIX WY APIWNP 5,000 10 —2bUr» 19T TIRG o7 mapnn .3

18000 “B°33 P¥» DY O¥M W2 MNVA P2 DMV XD APWIP 4,000

4000073 °ND¥T 7 P¥ DOWDBPR 7,000 ADWI ma by by AP
2PN 80,000 7102 PYYIT TN B2 6,000 D oWDHpR

RIMW DPNWT APYMT Ny oMY XA Lmn 1T on ovnwn 4
MmN DR MOR® navn AREpM AN WY Chw nen T by own oy

L0727 TY amx Mazh
220w %R 2% 273 350 AYLIT W TY MTAY 59 WAPYT 5

9320 PY A% TP AMaAYT XA AR (25.1.21) vawa 71 BPIN2 DI ANNA 0D bR
AR 11 DOWDYPR 1N 35000 NYBI BY LORYPR KX W T 9.12.20 ora
7,000 2721 275501 3,000 212 12,000 PY9AT TR AOK 12 D

D Aymb DNURI a Dwya a% wbps — naTn TURn — DDWDSPRIT,
v PN AW TP MMM ow3 %1 MY 2w 920w o bax owy T oonys
2T 7397 AW D3 AYY AP 1Ayt bobon nx abal omTwRIY oMRR Dwws 930
N NYT? MY IWBRTXR YaX Y7 KD AMIN APIRWPA 25% Y WhPI DAn Lonyn: w
1200 PN 0% w0 2Tp MM P ’5Y 219pa DY K20 BX AP 287

SR DRbURY WA NMBD IR 00 VIR onws Py 7 XY 593 nyman
LTPMY Y MM Pwnd woR

MM AYIPIV 70 BYn wunw S nhwR oom YAy Ay Y auura K
ST 22972 130,0797% Pan XM WUNT NN DR DORYPR 0I0R ‘R I 02

-~ 138 —




b ] nvedbn nbnwnn R Ym nbnwnn

62,570 53,970 8,600 DOWDYIPR
38,390 33,490 4,900 MR
12,110 5,760 6,350 vT1Y IR
8,360 3,160 5,200 o'wMa
8,649 4,080 4,569 o'bobp
130,079 100,460 29,619

L0 AR AxND XOR 070 v XD X000 AY2 920 bar — wun

11% 19 1IR3 ©OYRAY IX NYTATONN WY M KNP BN O 239 ARmS
o%e%0 NYULIA MWAR AP 259 YT AXIRIPAY ,50% YT DOWDBPRI MAT T3
1 NYH XA S vmbuaca 190 XY MY 0na A a0wD XN aawna 2 5hoa
ORI BAY M MM NRIRI XN AN POTSY NPLI MAM2 MIXpa AN KDY X
12WRM ANWRIT NP nandn cpbn MM DX WT 0ISNwa SAPIRIPM DwDbpRa
YhYR ARNINAY 1M AYDeI YK mbnwra omEn va abR o nw JanR ona
X125 nR &S

IX TP NYT RY ANMOW R“DIN AMN2 DAY NMPa Y O¥Y NI XwUnHun
AWM O™ M B3 D MY» noma o nwa nbpana pa KD mmR mam
nebwn X3 Nwn AR LODMXY NDID D W Paw Kan AYn IR Y»awva
D mbnwam nrnoas mbnwnn Yea orbpna owenna nbnwnn cmmpn
1R DMWY Y XY A0

Cassia corymbosa Quercus cerris
Acacia longifolia * calliprinos*
Robinia hispida rosea » rubra
Spirea japonica Tamarix pallassii
Spirea thunbergii ” lambertina
Pinus insignis " indica
,»  pinaster Ilex aquifolium
,  canariensis Tilia americana
» laricio (Corsica) Fraxinus ornus
, longifolia Fraxinus oxycarpa
, maritima Celtis australis
Cupressus macrocarpa Grevillea robusta
* Cedrus libani Jacaranda mimosifolia
. deodara Ailanthus glandulosa*
Sequoia sempervirens Arbutus andrachne*
Araucaria bidvilli Brachychiton populneum®*
3 kochi Casuarina cunninghamiana *
” excelsa Casuarina torulosa
" compacta Justicia alba*
Gingko biloba Maclura aurantiaca *
Ulmus candecus* Pittosporum undulatum®*

— 139 —



DOWDOPR 21 60 Y A0 BAY q0M MR 53 2Nw 70y Wwesd 543 mommen by
v R ompiea BNT 20 N2 APGM NP AT OWNAWY IR YD DN 10—5 12
AN M PR P35 M Amin by nmwn no3 prIA By THpAw My LR
ARIPAYD 1M MKY MR D Tem A Mww AW RTY DomnEa hovwn Sy
TIINT DY MPUD3 M1D K3 AWM WO DA pwm mnesa aypw nbmanmn
AP DMRZAR D27 .41V ORIM D977 MEebe vAhias nR wwn oanm o
DILPIIINT ORI L1966 IIWAN MOR DY *2ND AP JIMINT IR MM MEPIR RS Bn
M ROY DINR Tabn ¢+ YW D3 (XD NRIMT 4TI DUmONT DMRET oK
O A T DPUR DIAN PAV DOVBWEI DMIN DOWDHPRT NOWR .oPnmDa
nwPNR A0 QNI 6 bin JE. cladocalyx XY 11 B DUITIN TIM h53 TR
136—16 ;21—I15 ;23—I12 DD WP WP DMIWNI FAN W Ddwa oo
E. melliodora D3y 2 .38—24 ; 38—16 ; 3¢—16 E. hemiphloia D3y 3 .41—20 ;30—17
E. gomphocepala D°3Y 6 .38—17 ; 34—14 E. camaldulensis D%y 2 42—22 ;24—14
.37—15 E. sideroxylon InR Py .45—24 ;62—23 ;48—22 ;42—19 ; 30—17 1 33—16
17—10 0T 71 MY, E. cerebra Tnx py

BN ST DIDWDOPRI %Y NOH — 2 TMn

AN AY00WMI AT Jan0mY anywiy mw 4575 ovd o) [N DIOWHYPR-IBY

¥U0 TR DRI 10 SaR S;yar mana am o n By by 900 owehpr o3

R 11 oM 0yaTaamn AR DM Doswenn mnd T InnTR P ahTaa
AN0 NPy

AYLIV ANAPY W ML OXPT NIDLA o MY AMKI YL nny s oy

250 °8% 1w NTY ;avrh MTR 150 55 D Nwa 2020 PURY NPY 553 Sown .omK

o0% v A% MMay Y5 DX 79T IR MPDIT 1wy My 2 My .aryh mrm
JqY0 TN Ty

ETMRE VIPVRY DAY NP AT YY PR WOHRYIR K M 2 M3
R> m2LMMID AMaya oA By T %Y DR 3w mwn woyw 0371,
IWORTR T LDMAR DOVLWD 0PN 1IN MR Lwpbnn K3 ROW C1on mhen
SEODIDXY DPILP MTNA2 Y MOR XAAY PR M0 TY NNEn® OX NYTY

A




DN T PR OWDHPR — .3 MmN

2 nwa M3 573 Son un uw S omva 12PN 1D 40 ST MMa R X
MBLITW 73wt ndnnn ; »nwd Ynen 270 10 v oa o 15 QPImy DvaMma
MR 131 101 IXMI02 1572 IMReA 5% W mva oot »o 33 pmiya mnod
s 5o a2 Yax LanT Y5 by nnx Aba AYLIT AR ORTE W A MY, Jen
AT Evon N7 53 by ovaw o3y bw ooxnn 0on baph omva

AN 1101 WX wphn 0ma amadt amnnn MR DR 19°2072 UORYPR PTR BX
MTY) O3 (APINIPY DDWDHPR) DY onwn nnxnna nMbnn nanR Mavoa
37 00 410 MIREND won Lppn Mo Ty onb fwwn Yan (2°Y501 AR 219 N0y
“27BIN2 B°21Y NPA NPT NN By, WY 240N niw 5w Ynon X3 PP abn
:mRb 200 A1 0T T2 APNn 1921 9a»21a 28 oY

90 LYY INWI XS R“DINT WA 5Y W .1,
$ 11297 901 7977 INRSY opa .2
LM DPhM oD opbn YLt 1R npbma .3

- 14] —



bax bW SR D21y MOPA RYSIN MW AaMD NPT NYRNTD DRT ARTIR
RN PR

bhawh PwRY MM — ITIT AT — abv7a MMY™N AMay N mand PR.
L P9I TR Npbna DRIM ;ONT 40 MABY AR 5y YOI YITR R0 AysAm
bw o nwa oM 240N Mwa sk W BR My I TIRY TTwa R
M2 ,0NMER DOXY OXRYR TV DWW PMRDIM AW ARA wdpn 2T TR
MR DHTIY MR OZY DOANMPH PY2AT IR NYNMI 03 AP by 7217 TIRA
DOTIPIIR S S pva mpynab Ynna omwm mwna “3ans 22T

Prad PEIT A oM MY 17T nonY AYNnn YPRD X 27970 2°AX2
22nom MIRSPAY DAPT NIWIA2 MDINAT IR b3 ONPYY DAIYTRMP 02 NPT DX
nRAp DAYTPY AYAT DPNP2 PP X annm aSnnn WY CDIN DXMEN RN
agiapy mrph pond ATOW AMAYS AppIn Mawnha nROpS> mney awand PP
Pawa Ayowad mISAD M2 aNT 200 YW nLwa mMM3 40,000 N%En bw nubap oM 1
P2 MY AP H“IN MW NWRIA AR5 IRNWA2 MW 103 AT ANn2 Y9N
Paw oBTRA 2L DY AANY MM P, AMWA TN MM MMTa 732 9v» 1.5 .008Y0
oo 50 DIMAT LATMNY AR P2 O3M JuRn Mind oAb TIS X PR OYR LDOyYon
oMYA O3 ALY AWAT NIWNI APWY YPIPT PRY DpRls PR3 B0 40 ,ama1 TNRA
wep 25-3 MND IPHYT MMA NPRIN Mawnl 20 30—25 Mpwy N ;R0 31 by
ATER %AD% PPN DY T NINRDD DX, DM T3 obwnn #4555 Pawna np1dl K
mennwRY 109 WO I PEh An 125 — NPRIN DR RN by by 20 nMaAN
pon nbATI2 MBNNWM (RPN PP 1A AT oy W) %D nnnsm N NP2
IR Snw 45000 1BNT G 93R0R0 M03 amad 9% ana amaya .emnd 2»9b 6
byaa Ty MR TES AA DY APRA ONTA 200 WL A“9N Miw3 AR b 7 vnna
bya3 Ty A29YR O MIPIWA N7 1,800 MY W MW AMK3 S99 A N oy
R DRAN KM AMIATIT. ANORT WA 0NN 0173 TRTAR byan noza avp
Tnn Maban oM OTpRn MMM i Ty Tend1 abEwS MDD INADD INH2 NP29y3
namm K9 AYPR NYMWwm — MOILp A2 AT W PR LORWAT M2 MM AREEa oy
MO MTNY AN AR 0097 PUNY T MR

oenexT DA onT A9k by “;bnn, myvan vTana nbwen 7MY 7“0TN Nwa
anne1 .bLA AMBYA 72 DD WK YPpR PP APTRN WD) XA W ARTRY Myba
YR ooAm phnw AN YR DMM MTTR QPR qrob Dmam M bw awie
AYT-AMNA BN DR ROR M bepripb 2mN ORIRAD AbwERA PRI poEa Y
bepmph POMIA (2.10.25) VBN MIWN2 T DR f5RA DML amo op oTmannn bw
bya 01207 PR IO Hoa vmann TS 199 »mn NYaw IWHR.A AYIA DX Yaph
SR I9) 20T N2°203 I MYPIPY IRIR TR

oR-yOR OTVPR MINOA YT Mawenab aphnna 4y Y MIpa o 1IN mwa
PRSI OYPN DY b Awad whash a9ymm o TIT? Nesnw Aypad Mp-I3YY
w92 MITY WLl APRA PYYNT IR wMR Pad a3 M2 mnTp MAand oxaTyon bw
Ape wPAsh MAMRY NYMA APDAA YT 1) UMAT 0¥ YuRT DR ANannT orems
MDA YWYl OXAYLRA DPWR JUPR N33 OTRN 1 MNER 2p¥a .w0h bX 10103
oYY (IR SY o nw Ma onn R My nPyab oamon oMo TR oynTyLnd
Wpab MomY YT TR YT avD monwn Mo mmoe b w abnwn.a
71 0 am> 1928 92mHEd MDA Sepnpn YU YN IR IR T 7AW ;mb om Pyn be
{ PPD3T MY Madnn by mbh

— 142 —



J1037 NINN M°A03 DYYYY IR DN 11T — .5 Mmn

— 143 =~



19707 TN v 2HWIT TR 1Y DYPMY v N0 BY WP

mmbn N70” AMB2 WY DOMINT 240 25 7213 201 2 DR DR 4
PRIY DY DR WOXPY MR PPIPT NI MWD MAORT 24D 1—13 Aya
79UR MDY NI Yy DANDTNMDI NAW TN 1IN NN LA“n 30 bw
@) 1o 29y bar — (3) 0y Sw naviynn oan mavbyn maowm

DOOTIVTTNR YN 3P 2 D DM WK DY 0N 8 P DUIRA Muwa
PAOR2  DMY MNP IR WA T DMORA AT AN DOMOIRT w3
JNYD AN P2 nn 10—7 bo

LPEYTNM0L DAY — TP TIRD APT DY NAOW3 7050 2T DR

D3 BAY MANY LM 0.5 X 1 HTIN DMK AW O3 PAN MM BRI PIn
S35 — 7ORA DMINT TIN2 DAMPNA LIPIP 010 Y Y™y oM nnnn
A3 5y 53 b »awa 1K vnaya aoan oomaRm phna

“,07pN2 AR 70D AR MRNTT DR X905 X

X

$4.10.28 DR MAND MR WD ASNwHT NTOY vIsa

RU2IY NP — DOV TR YR AR Abnwn MT0% nv1ana Mo

MR

PRI 2PN M NYD 60—50 APMAY LN AND LN AL X

A197 WY, DOIANT DX N0 40 pMIYA (N3) a7°EN AN .

32179 0n 505 Tw 3p 150299 bar a4 4 (ranwa y) aranwon 2

91NN

10,000 ©IDOR WM 5—4 N APNWA TAara LA 2 O5Y wTina nym X
,40,000 DYDON QWM 3—2 17 AYNWA 1912 20T D03 IAWPIR NUWRIA DY .a
R NwR MM Pa N0 10 pRTMa DY ManXT wTna YMn .

JIW Mwa abnwnd aaaynb
n2nwnn
San3T wina e by vl W1 APnwn T R
SRAD 15 TP WNIRC 1571 BN WP A 2

:ORIMN A
83 yarm wnb onwn won 24D 15 MMWA Pa 2D 8 AMNYA TN X
62 “ ~ o “ “ 20 “ “ “ “ o “ .2
50 ~ " “ " “ 25 “ ~ o " “" “ .J
41 “ o “ ~ ~ 30 “ ~ ~ “ “ “ .1
31 o “ “ ~ ~ 40 “ ~ ~ ~ “ ~ .n

CN2NWN "INRn 21900
w3 53 MR MMYA A 2% DNTY (PR MD) DMWAT NEWN o TP X

:91°0n IR 0% ASnwRR PYINN 20K DR .3
D°19R *DI¥2 MM Pa oy .1
;959 7Y %2 03 DU3YTNI0I MM P2 0D .2

— 144 —

»

A



A™awa oyp MIY o nwn %D byn un mana T3 bw qoma abaxn a2
“3aw Y3 oMy

$MRI 1 v Abnwnd oan bw yxean han by nT ub whan 1929 X» wTINa

DY A3 10—5 D2 AN AP AA0PIRY NwRI2 AYnnT Avana amayis
(@°9219% ML 10) DRI MAIPR NYIT AW 3—2 TIN2 WA OTRY DA 1LY
QWIA ALYD ARPYM APWA MPLT 2100 2 D 20 ALAMI ANIRA PMY LYW 3P 2
0P onbw naman Yar 1> mnenn ooy b

ARIN292 15 ,9RI0A 20 oA o2 nw 5000 (1 :abnwra chbnw YR 0Ynwn NR
22.4—22.3 22 DNW 2000 (2 ; O™ PHN) 2 DOM AT (M7 POM) 1 IDOM 77392
W IMBPR DY ANDYR WY N2 NP 3000 SN0 PO LANDMNT AT372
203 PYM) 1 9007 77392 20.1—6.1 B2 NS ,938a0

282152 D22 *nYNY AN WNIN DY PHYA MWRR DTAINRI VNI 5000
mrdyn 17293 °ndnw 5000 MY .57 4,3 9D0R MTAN2 DN (VBT POM) 2 ATINa
DY PR MY 2 2PN wpbnan pin ows a1 XS Kb 24.3—10.3 oo
7 /m 17292 6.372 "nbnw

WP AP NMRY DPNwmM 1557 .pm INY v mmwa oy b nen o
AW ANwN 2awa DU Y DY MRS N ANwR SINR nnentd

L9NDN DR ONRPWA R APNWN 12 240 2520 PPIYA SNITY TSR NRIR DR
NN NPANM PR DTN MO WA MY PN wNN NN NWY NORI NTYN
MR PBR M0 MR ORIPA MMWA PA ANIRT DR DD WA NTIA MR LBR
AW NNENM WP DMTTAR PIn B0 L2 YT YW Ak

NYNY NR TNRTDIY AN AN NARDD APNwnT YU MTI DR RIS 6 3w
an>nw nR own 8 v Y3 mTan nnxa oYhwn DR ARM 7 ANBh .0oBan
D9 2O IR NITA2 MER AAY e ANY A XY Y Nwa MR Yo
moyIdn MINDIY PN DEY0N DWIWA AvN APNwRa Y1Nw wULEn X nmyd
$1apn ompn® a1 HMa BNYA UMUTRMIY DYNwa DR PhYRY T DR 1R .
TN 4 Ny MY et oPnwa ohR x by nbapnn A PR a9
W3R APV NP PN OIRA TN Y0 5 ba qanxta annen ayvan nny Ty
QnYOLl DPBYRT DITVIVI IPOYA MBIYT BTMIMDA ATRA By N Donnon o nwn
Py oNR MR T 0 Abpn naR LAbwa awbpn nAR nrnab ovms nmpna
Spapn Yo MY»A nphnn DR TIwAY Apod XY anwd omao oI 99T — o nwn
sonw a0 Sw onama nvmbanom oMoon bYw nww. A AYIm pean mwa
DMPI P LRY PRI MWWRI WIS 930033 TR L LMY MpEn N SR MmN anona
$ IR0 IO T DOBNER DAY

MWY™T NNN2 NVIPOYAT MORWA DAR T 5y 99ab X Pwan Dooon.

nIrDIT DR WITO 75 OwY LAmY N 2aw 2NT IR XM — 13RI Iwynd
DWIPM P MW NIYH A0 YR DA W ANYE PR onw nyba
gx oAt npbn T by MNab e T3 axvwn owb Nk o nw b b b b
abw v A IR oAt npbnb oRnn Ypoma onon DY NY MYy uymaw apbn
™o Yw R oy0a .oonD YNw (3 LMY ONY (32031 (R 1Y DTTPM marh
ox .onwn Yapny abnwn wRn 1732 0% 1 M N A0 DR B TR

= 145 =



o e

Yg

JD APnwna ,0WIN 8 %33 DMWY IR e — .7 mmn

= 146 ==




oK MYty TIpAY ORI MR mbnwmn tbapniw o nw abon proan npbn
TRTRA DX 005 7% haa /2 yoa abnwnb ba abnwnb Y wvR apbnn amKd
DR 3L 210D AMIRT I IR PRI 1D M MTY NBIX W TN NBIR KON
aMBERA Y0 .UM D2 oML Ra Mmsa DR DY TIX AL MR DOYpwRN
M DR PO NMEp oobma yaph 1 m LnpMTe AED B ownb w mnnonam
nwmm 10% MM TIZ mand yana .neynonaY mana DRI Sv mnnenan
amrREn nnya onye 3 mapa % M wmn Y22 XY ox oM TY mpbnaw ooevpn
2121132 15 ,BOMIRA 15 ,°R1A 15 17

PRI 001 MWRYNW IS 1IN MM MPMITD AXTR DRI PR IR
gAY TYY MY ANYA MO TP IR DMWY P MIPLIT DAR MIpomT npond
“Hepapn v My»n npbmnb 1T neonna

1DOLIDN 112 DWONA DONPEMT DR MY ARSaAY M M anond

;NN 0 X

$TIRA 0 2

panwn P 2

§ AIPOLAN MY AYOLIT 210Y MW NMRda DYpwRn T

; DY 20 Yon o nwn vmon a1

$93m2132 1572 ANNRM 092 1572 ANWKRYT WTIN2 OYD ANMAT DBD A
1 DO2NT ONIRA RO O3 NPWIIT MBYNOIAY 12132 Mnnonan T

LOyR v MY So oNTyn Sv oon .

XU M2 X AORA MW MRDING DM N P PR TMA XXnd PR
D9 HTan M2 N IR Y nYAPH AT W A PR TIT MmN

MR DPNWA %20 D2AR MM NN wHRNWAY 10N 03 MY ST AR
DITH DNTY TOAN pW3 M by Mmewd v @by IR anyb:
SN 1R 573 Sar amay avom &5 v 713

DMPI QWMWY XN NI Npdnn Nk TR apow ubw wn P nya

™MO3 ANYD AwINNI PIRD PR 3 O3Y DR NrRan LAY MRXIN X020 XY Ay

TNN Pa% ORT UM N2 Paw PP NphNa DO¥Y XM 14 WY 13 RSN Mwa m
$P0 DRI 14 — Py IR

Abies cephalonica, Pinus excelsa, Pinus laricio (Corsica), Acer campestris, Acer
pseudoplatanus, Aesculus hippocastanus, Aesculus rubicunda, Carpinus betulus, Celtis
occidentalis, Fagus silvatica, Quercus rubra, Quercus suber, Ulmus montana, Cepha-
lanthus occidentalis.

LMV PITIY DR PN DoAY 9P 3y peRD mant by mom a1 o 2990
OYMIY MY TN wnng obheena oYnweaa vav o nwa Yo . XY st oK
PWA 1966 MW MDA .Pinus laricio (Corsica) XPPOIPA IMRT KW IR XOR TI0 X9
D3P DLW DNNANNA YOI MPT N W WY 20 255 a0 W 145 A1 py
DOWYY W P2 YT XKW DIWA NPT DR MR AT AUX JPTHRRTD ATNET INmME
L5717 M2 1A KT AT Y ,9an0n .00y
ATTY MMD 0N Y23 202y NP MR AMAYa Aposa YN RYDTN NIY IR
mwanh oXbn NP opnh XA TP I0WOAY DPER MDY DANI P AREPT Nan %

— 147 —



MO AvY aRBY MYPA NMIAY APTIANI AN L1936 MW “aYYnd, NP X0 RPN
SATORNR 19N, ROPRN 2N

AEPn apya mea 9o Abnn Ay nph MIdwa A A oY by mawnnn
MMIR 70BR LOOMTIPAD T ALY NP2 9907 A Y 39PN TURn2 D050 BNnT 400
gy qeian 7Y RwA A W nawnmn ST 2 s phna mxbpn Awand MK
AR SNPY XM 90 XA /3 DAY NP mpa by 4P, hhan b pan o oM
oy amw MY RPNl (10136 O3 MY MY L18.11.35 OPA NI ARV ANURIA
nopwan Ayasn by ‘a o2y npa e pprd oy 5y Guwx) PP PN
REI 2P 73272 DOm0 oA APRXY NYmL,A P NIwYa axap o7 by Tomn 1T
/a @AY PP SNWIBI, CIRY DM WY 1I3Y (164 /BY R CI0Y) “¥pIpR DR MKI?
(167 "y OW) “My»n nMaya »nna ov awsnab ATAYMAR AWTNR A%12pn MOTX2 oy
spbyma, DXEPh mAsnn AP RY¥IN—IEIN MIMRD MLwLnT Mapya oI
ApPDoT XY ‘2 312 naxMRA DAY 0> AROD ApWYR AR RY DMan Dowmnd anmw
[0y 17 AO%w Ja @Ay DpR TINR ‘MR .2 TN X0 D5wa5 MY RN
M Ty WA Sw penoxa whEa AR MIT . MW TP MILP—YRTIAR 11T
PR DO O¥Y WD°1 13 NE3A NITRb 09097 Wwhbny unn 2wrn opnh AN
TM02 WYY AXIPA AN MDVEIA TDWRI NPT NTAY IR 8P ny'wi® — T
AR DD AEMYP AUbwD PR MO S onDwn ovtEY DREY vA Ry pd
oo bepnpn YU MYTR DY DNpERA MR IR 24T P IYPIR S oA Amaya
DTIES @°97TY DMK N3P MW TR NPIIY NYEND YW NKID MYnwa ooy
-sbag EUTMIZR DREY “DYR2, AN PN MTY AW LJITTIAY DNTA yus?
SN0AA AN SBTY LN (PWI3 TR DPAMA DN DN PP D M amay
NR PYTE R LEOLA T ) Ta%3 APRWA pENOR PR LAXIPT 720 KT DI LI
gEnb 9% Y37 LTI MINA JaR MPYS R mMa mnsb wom Somn yho b wman
DAy PR DPYIT NI ARY (9.11.37) 173N 1Y0d WM Pw 2P NNK2, MM
APWAT “MAT I, KW — ANRTR 29PN WK I NP MIANT I 0019 5% DI
Myh 7199 Shaw YHo1 ow AMK 1TPR DTPTMB0Y DTMMM L2 MM nbown o1 by
2B P DR DA DPNT AT PIN0? P2 IMR DN Ambbo  oyzm
915 (155 ‘By “9yon NEWNI uMPMINAL) ‘D X955 1HD1 WD DOYIT M awem
RegAN TBN /931 TR AYYR. DA RIPUW ORYpn 2w 1000 00 vhmA R YT
TP TAY MY APAR DBY VA IR AT KD 1LY Mpa AT WY APD 1R MNa
™Ay “mMan WM YR DY Ra AMay oA peodw DTNy 2awnnd bw o
AR oEbR MRnb DO 1bbo1 obraw qoxd v b

My™1 AMAY NTpEI (MIpm MTAY) Hpmpn v oy maw owy by Apol
267,000 D°%Y 9D0MIY BT 1005 NOWA AW HAT APYNY 0°21Y NP2

APOBN MYTN NMAY ANy WA Paa bw wa “awennn nbyn, AW NN 0INwH
ARTR DRNR D0W N2 Nwabnn MR Apa 1pR Pph Ay M2 ,1946 Ywn mw Ty
bw AL By L/womna Oyn, MR ANMON W3 AR 9957 NRIRR DNT 1200 M3
TR NI 1.8.46 DTN 107 7Y ‘3 112 DORWT 10N 1T AN

1 1R NRIR DR XY Yepapn »awa ypop nwona Pyp nvvaan b DY PRI

own Do9an AwbY IPOR 100N Awennn Abynd 191 Y bepnpn ow by Anwaw x>
oAy ATBER ANPNY NTMAR AYI OMT v X2 2 Ty POYD vt SR Ouym
AR SPORTY AYANT DR SN0 OO0 M0 2D DY amn Apwl 2T AR Mx0ab R0 RN

-— 148 —



2 S
Sar

&

SER A
A ..@M.. yh

TR @ — .8 Mmn

n oy oY%y

%913 N

SN0

nmn

9

29R3 UM PR

N — awnnn

oy

— 149 —



,1952°2 WY 13 YNw Y01 — DY WA I35 IR — .10 Mmn

JURnT abyRD RGP wcb oM ANIR N3P T3 W ANDXY 299N DO AT
-pb yhoa 20 M2 1T T DI Awbw 121 N2 N9PN DNAR N2 — Nan
SNYMS ANTIRA 21 L.2NWRIT WA NS avs nbye RV owa

F2°0R 99Y1 LNB9R ORXY DOYR Lnawennan axapn ayadd aRa 27.10.46 ora
SMAw MY RO ANWRIT APWINIY 121N AIORTML, DA THYT D XDN aynz
A9 XD I AIAD OMTT P1aaa TNRD PDII2 TR DY NYUpIa ANy amxa 930 12
ITOMR2 MY DAY bar awn XD A%ONA nwh Dvempa nenbtn nwa .o
AN NM92 BY  WENI DOOTTPIRTMNAD LORW MY MATpn TP By aowm
TRb A SR DMK IRWAD D NPT DAY LONNTXY 290D Nwrbn Yia
O%Y0 MBI YAIRN MATMAIT N IR W 2R DR 2 proyad arn
Jow 19 RY Doxbpn AT on NhIoN aATay W XSw Dpr o3 oaan vk on
NR WY O L5 wadh ayh Ly mnob 1d wom TYn nnxd umR on
OO0 3wh 0D DTN Q%977 NI DOAIYTNIPY 2PN IR TIn YT noxbn
-bRIw° Haab MDA NP2YNTNDX “MIT, DAY DDA Awnnn avyEn 7977 ooa
QNMIET JOWRY PYN DWW ORI DO¥M0N DR LWp &1 aRm W OTIT 1T
2150 1RGO PYR PY Xan

XD 9% ARHn—obwry whash nezn bam mn anTp MYMn mvwena oy

JT7U5R D123 — 1On oM o2 O7Pap mEaaa muyd STam opaaNt IR
noo bma bw o rbyn var — mmn SR WY 7Y AR-Sn—oheiy weas o
2P 1073 9507 2D by 29ynd mIran 1998 LR WWA YNON JTY—IR 1ax 2aynm
ATOR S5M AW DAY 12 D17 32,290 Y9907 LW 4¢P 5.3 299n2) »4p 1.5 NOma 1and
ma awnnT abYn L2y MNP 1 DMER MDD awen AT, b oo, bm

s 150



JOMAN APYM Y02 AR 1A TY PNw noMa — .11 mmn

OB N2 MY wRtaRn phm IR M rabonrn oy vy 1944 mawa opYt) Dl
DUNURYT OO0 SWORNT MNWYY MNWKRIT 22T 1TONY L4Iwnnn %N “onaiy np.
2 0NN DMK MXD HAYY DMIRe on DYPR DY LOTR PRI TR DAY TN

(11 730) 1920 N >NBI MW

nw Mok anon RYpN-AeR RN nenan (B°22y Dp W — B2 ARY) A1 MPR

Y own
aNT 566 ©am "

“ 660 DRTIAR 907 ]
“ 8585 DYIXN M7 Mazmm
“ 424 90y O
ant 2235 “ 2,595 mRSpn
“ 5180 “ 6,585 B ALt
“ 20,875 MNP 1PN

anT 32,290 7“9

NDXN “ROAT WY Y RWT LONT 2,57072 S ndwnnt W0 nR o3 550 wran nown

apwynd ambe bYn 2an WA L1927 MIwa YUUY L2ARSN—DTY Ten T
WYRT LW XXM 5T IR 3P 09D DAY SADDNN ANIR2 DO DYYuamb
1965—1920 — D7IW WHM DY NXIMIA AN ONT 4,025 X SRS npn 1w 0 by

w— 151 -



PNNAY MNANT NORN Jup DAOR-WNN XN “QUIFTNMP W, MNP WIN YT

by nvama WO LaYym WM DYl Oy ROvD aMna awnenn abyna oy

bebarm IPAL NAA0AW OPYALR DORYTH CMANT NOR bw mba 500 anT 1.5 ha apbn

MAYD JNR-CEY2 SAPRT NPT SYN NP NINWRIT DUwR ITHY WA &7 nnnn
%Y 143 by o00n a3 MvT ona awy: 0w 4

R NIBA 7N LPIATIWY R YIATRPY 03T NN1an by PPV PD AWyl era 12
: DIRRINT A9RY 221921 72132 oMnnEn XY

3y 41 ATPYS DTMY DRI

o3y 48 Y1 OMPY

“~ 26 Y1 M

“« 7 am n ompy

o3y 143 “ 102 “~ 21 anmy o

(%Y 102 @opbnnn aanna b

QU3y 25 WM 1.5 7Y 0.80°n

“ 45 ~ 259y 1.60°n

Xy 102 “ 32 4 42 7Y 2.60™»

951 MIwa Y17 ,AWMANT A2YR2 Mana NOR (12 MmN

- 152 —



D 23V -71°9P IS

w5 oo

DR YV W
INYYRY D3O

.QTT_.._.IE

C———1 mMrH5pn-"noy
% P




TP R0 8™R RWT B“D 60 1312 QYN WP 5 — N 4.2—4 DA DUXYT HON
=21y 0N 3.5 WY A9RN MR 2D T IY D 2n 0P 2 BN (12 Mmn) 2D 11
SYA0D IPOIR WIN RIW M3ND TT'?R Py M Man pyd midwa »eo 12 wn

— 77 WMK2 DOPIVIT DTN TIRT O¥YY ARNWAL MW 16 KT YN D%y Sw o
NIy LOIRTYLI ONYRTMIY MY APTEA PRY OIROD L2 DUNEn DRI DUNUR
SYALT TNNA BT NDWH MWP° 5K

AT23POR Y KT TN PY N2°20aw DONURT NXIRP MBMR 7T NN 1 ond
TOR DONOR T P DOWOwRR oM NI NOR ™ DY IXD “Pan nMmw.d awnn
Y3 pyn %30 TDIOT N XA YU MY DRI oA (13 m3mn) PIRA
— M 73032 YT WPY 02 5.5 IMDYNOA TY LR 17 1PHER TY W3 P Y
DD 52 Y MUD 4271 DY WIPY 0N 15 TV 0N 12°8 0A) DONBR OUD Ty 2D 55
SN TPRTD MR 00T ATORAD NODING AT “Yan DM,

SINTPYL AV NMNZRI MERT DR NP — .13 1mwd

™Y aNT? PNw 150 5w 900m ©p1 OX 03 A1 MPRI NYYS A v Ty IR
TN MY PNY PR ¥29 5w ayom obne n 3 Syn vbpy nownn AT
ARD MND% oYY L0MMAR ¥y MDY 277 0D Mah aYLIa mw 12 1Ny
AMDUN WK DO WD W mrp pIsnw nobobd MIwBR nppwa avkb oA
K0 A91T2 AT 99D MR PNva DAy

w153 =



NTINA3 QYPIIAR MIE2 (PR R Ryt

* (M0 Nw9)

e ey I
IMIZR CMR2RAN RA2 "IP21 1100 LiTN2M0IR? AR2mmn

MmTRN

19y TG SN 900N IR ORSD DY MNPWR RTI2 ANTPR NMINRT Nwya JUm
P OPRZAY 195672 DYPAN PWRIT DRI 31 D3 |nnwa Ban awbwa .oy
(3—4 'on Pyaw mw k) e nina mpPnl maTIawn MY ARpYR nbnw

NTRY MATATR PR DMPY PRYMN 1962 w3 DpNA awn Tbn o1dn
(1 /0P TIWY DAY MW 7I3PY) DM DR NI MmN

PRIRSIT RN L1965 MIwAa OYPNT AT Fand KPR XAW Swbwa rmnon N
MY ML AN LMY DWPN NN AMYRA WA RGTI2 MY YA Pl
WP DAMART DRDWA WD .DpI mbnn Dawy ANt Nn IaTY o
30 DY L D1ISPR D0Y TP OO WYY MIXXIT 26 1N 703 DN TP
oyLR JUOPANKY MO2IPNT PN AIPOW LTICIY MPRI MTIPM MPnwn V2N
JIOR DY 2amD AT 0392 AN YR

y(IPPYIDA N AP MR M 130) PN PAXCTII BATAR A IPROA 1M
~PPABIMIBIRG DIPANT 19 PANA IMR YW OWRIT NPMIWVIRT) POIW MR P 0
PP0PH) 1AM .3 ANNYA IR XD BYYN (247922 W7

) AP MR 571 POXM 7 ApUI9NR 10 :MZIK 2271 W3 IPR07 Bnnwn
-mTR) MPIMWR TPENA DNTMMA DPOYA (15 DA .(RWM PIY TN TIMN
132 871 (R.%) THOM W ShY3 O7 4 AR 27 PR PO oan 5 ,(PEI0Dn
(X .3) abYon

Iy axRmMm pnn nany? R

yn bw Shon nbwan yand MEn aNYa M2 INr2 APwya arisa »eaiaa
380, (Larix) DPTIR °PB 07 @Y1 XY L(@NT TWOPD 7)) phya wnomn
1 1% TORY 129, (Betula) 97w 149, (Picea) PMWXY (Abies) MWK 219% MR
OPDINwn e mbyaa Taba 39731 nren mbyaa X wn b

MIOW D3 AN 2 MMwpn mmayn by yn Yy onpen mea Tem
on TRMSAY WPWIDA MpRY 1R pnna bw @ wha10tban o»baTon) o1
D3 o7 N MpYhaEan Sw mawbwa CTa XM MR MWl . mx mpopa
OONIRA 9pnRn MToM NTay by mpeen

oUpA? MYON Sw M A50A DR P1AT TR Mpepa Xon adw Y3 By RN
(MYPD) °3NA NP OXMID APA2 AWM MIAR MPIna XA imMen hwa
b) YxEowma MMEn Haw mawnm my»h mbbon 7 pwe RPNy nbbama Nny»H
APP IO MY Dy MMEm MPrh Mupsi podaIRY porn TP 1apom

603 'On 71 770 ,1966 ,MIRPNN IPN? IRVOILNRM MG 1omA mwoEn *

RESE <



WD LIPVYA ;DY P X MY mudippa ovrnbnn won MY BIpYL a1d
MY 0TI 60073 TPNWR 12700 TA1Y nbhonw ara 7aba orabn 35 1965 nawa
amb Downn QTRDn WK AYNEPH DPUNYN 0na bw o nwy nvp Nkt Tabn
AND MysnRa AMaxt anbawn nR oYapn TRbna v 29 Twon .ovmas ovmmha
1% D00 5000731 @pn3 ©TRbn 500073 TPRWR Ymb TRra® nbvoma bwrb T
prrbnm obwn Yam AMLD XN TOW) aman aYwnd 1A% AT .and MmyEnxa
v onwbp n51>°% Syn n @Y TPt oy b Dot Dpayna oo AR
8% M3 apeb bapnn® oo oomwaan phn pM mTomn

AORD KWT 2T 700 P DOTRYMT 1500 Tin TRrb nbYoma Tpnwr Yvapn: 1o
1Y PHIAAN (W2 POUIN ATAYY WO IMN) PN MNAYD NMY Y LNt
TP P wHn DR 020 R TRbn .oaw — bapnab oo w Tomn mnbT by
(OTTIP) THYI ANYH KIPI ,AN02 A2 (@PNIWD NOWNIT) W3 ATAY Y¥a Lanbena
27 MEIRD NANIT AR MMAx nawn® et v ox abw X.anb Yapn ot wn
AP DU 4 D0 MW A9pR ATay Mond v MupT WIn nbap avd Sxw bho
A2 DO PR T AN Dwyn P mb mmas ar wnb meaTn

LOTPTIAY NBRON NTAVH TN PN 1R mbbona yvan RN

219 DR UYRY AR DAPTAIY BR) IPNRTIINN 472 1P BYIN2 CanNa WD na
L (MIRZIN

TH WP 1AM WA 1IN NPTN RN CUTN0TIN) 790 10nn .1
Q) PR TP 0T BNOSAR VI 500 Pan LMw 30 Am 0N a1 TOW 3pom
YIMMYY WY DPOYIN O°H0N1 DYTAW 50070 (MOMID W MYPYT QMWD dya 90-3
by ywnwan HOMIA NonT Sw caroan WA (hab T by xvaw v M)
Tapomb % nw npponi L(NNdN Y3N) Abnwnn 2K 50070 943 PO ‘T 100,000
QoNon MTMay Yy npen AT ToTM Non /T 260070 ANBY S20208Y AP0 A%
NNRA T 5Y) LIPVYY POPIDIY 2PN SMINAW AT MWD LAPTHN AN DB DYINK
(51 e

npbnn 11 Y% w0 ;%N N0n Pan PUMA X T2 W A Rm? 1onn .2
J20M 99T Ay MR DYap AR YN MR I mpbnea mTayn 47
JUR 23D3 1IN CPNR MY 3P0 (MW Mphmna haR) NPl Lphax MR Ma
mbopn  MTAYRT J(IONT TYR  YAND  APOYR) N2 DM mbmn Cipa M
YR O ORI YT AN 6 IR NPT 20wy hup AP IpIp :DRYua
Th XENI 9N YW Ir0aT W L(@VTTIP) DON0M O 3571 MODMD IR MYPIT WIN
JPMWR (L ANND) MO IR POYA 12 YT 577 230,00070 By yanwm porvad
auSpea X AbYona) omT® I DR MYOW DUTRbN O3 2POMIM NONA WM TR
407D ORa DOMIN DYDY LTI WD Mawa ovd T Amay by orawm (yrd
DPYD NDORNMM PR 357k DA DY AT DYy noma TY LR ovrnbn
PN MITIAY NI ORI QUMWY DMWY PN ORDUA A2 0T L1w2 MR
LO912p0 anY pinn Domm 03 DUARnR OTIYTY 19 npbnmsa Yhman

Mnwn o0 Y2 pmpa 19INa) X101 0M9INU0 DRIRGT MV pn? nana .3
Dn) DAY 32 POYMRY 1944 IR DMP TWR PWIDY IWR CIOMI ORI A0 RN

w135 -



.(Sivjersk) poYa0a wR nroin ya  (Pinus silvestris) nmyn 1 .1 nnmn
Mp°2 nbyn D3 MR DRY)

AP0 MDY P NI M PIRDTIY MRS cnphnn 4 noma (@vTTIp 8
w1 1,600 121 /T 60072 BY YINWAT DWMAIN NS NOMT NLwR .ONT 11N 3 HHho
09131 5w 2rDInA0T DUINIRT IPNPA NONREN DY DXy

0N RIWT AT LBPWD TH NARIITI WMPH NNDNN DR W 1D Rpm? 110 4
AT DUnM DR mmbw Y wh anenn oR Sw nruran Mpdrapan wend raann
OPPRY N2 LI NYIROYA YRIpYAn L2OR 2507 pUoymY mw 25 Am oMp KW .mad
DT MSIM P2M PINDTI  MITNARR 2T T NN nvya Ano nyhn
LTVRI PIPID DYy bwmb) mbn :¥ra peya npowy Namh mhind apbman
A0M WA 72T /T YR 7007 DT M T o 407D DIwY ANDNT PONI)
W M NRpA YW NIWERT DR NP2 MOTMawab apbnen (mownn 259%™ P
AOWATNA AT PMEN N aunb  Dwnwna O3y Pan LOYRYPAA DMRA 230
MAOWSR MMPR® ATPON LBNW 4 P MYp PIRDTWY Aphnna 0NN W20 MDA
MYabY X7 MNLSYa DRaR) YYD MR 0P 2°20 PTILIM 2PN QMR PR
PV LY 9“1 80072 1TAY awn 9

Spu’y "M 027 by P10 9o b NRYNIT QOB W ATWR DunNn DNR2 1902
nwa a701 /7 135070 AnLRW LSINNN JRWID 9T v o@anynn oY wn nR ann
byoma DOWAYHRT DMPUYI DN (DNITRI) BT MTNR NP2 9P°ya npown 1937
729 ATMOCIUg X1 900NN \NWnTPD JM!?] IR A0WNTh N aa ar
7y IWPRD DOTIA N“D 450—200 DYPWRI NN D 1,300"> @71 1 Syn Dpnn
SNY DHPRA LANDR DX PP ORD

mpw L1951 Mwa oUW AN2°ha °OX by AT DYPORT 1A 03 MEn LIXPWLI

- 156 —



MO O3Y DYPORI 1297 12 @YOUR I PA LT XY 1M 550079 13 T T 800"
%y 1Ay vyn Y N9 M@ NNwN 1MRD A MePRNA INRA 1N Pan am noxoy
DWDHPRT MR NYa

DRy opan 2

237 NP2 YIS DOAON B AYII B2 MY DR DIDMWA DY Yow ran
JIDZDXY NOR DOMOK IR B 2PN

XMPY 03 PAY OA3 W Y 3y DMR Sw opya oopmn by po tob
DMK MONNTDY PIRI R HRIDNI AMROEN 9373 <YM ORI

1R 1

K1 .a0T TR b yan maba momn AphLea MR MY Aownn nuwn
D) P P.osilvertris MY IMR KW PN PO NDX DM WP NED
APMPA B3 DT DONDRM DM DRI

$DPIX SN0 WY DD 11 AWRN BN BYIPYT DU R

Panolis flammea ©»Ipm (2*77191 nnownn) Bupalus piniarius  DIMRT TN
mayea 0730 opnd Neanan arnMEIenna Man ooRyD M (Ph MpD nnownn)
LPI9RM DM ADYYR

D3 *1¥1) 7amY A0 Yya X (@»enp1oYn ‘own) Dendrolimus pini 7R7 XM
TORa DY (n 75 Y19 DOMRY) DTN VHAT (DONDXM NOIOMWA DRI PPl
,D. sibiricus Y207 1R KM X7 Y 2 PR LR 5D 2ovm 90073 omnnonn
LW AR XY PINT MM °2003 PIoIn

oM A1) DOYPWRT Mnd 0N DUMKI PP AT WY P oMM DhyaaR
mi YR DwRwn W DEyD> Dwarnn oovmmn ORI on DIYA (B 700—500)
IPWA 10 DYV DORMRA NMIPwa opman oban AMNT DR LOITN P mnnenas
SPIDTIN KW QTN MR .09 NAYTa — ooBuDM TR ;AT N7 DM DORMYA
87N TUR2 AMNNDNT DR DYURT 91207 RNLY B

N/ (@°WA KNI ‘dWR) Lymantria monacha “19M37, XMW CWORR 99950
MOA HATD MY X ANAT DK X MW MAR Y3 XA AKX LMK W O3ya o3
MUK IR NP2 BT 07 MR RN PN PP AMK AT Ny Tina
B3 MIR XM PR S W N Aamy nsen a1 e 1779 So now by moma
nw3) @°37 2P oYY DM KT TID02 NRT PS I30 IOR DD 1PN D OR LTONIRS
(BPIMNR T n o3md bw onow by mama amxa ow Yo 1952/3

PPOYPRA TRT NYIX : Tenthridinidae 7597 My9% 17 0259a Spom Sw nanx axap
AMONT INRA DYIR WY MMNT 2 pnn ADTPR MEIR 23 eI , Diprion pini
nIwa V%KY NP B3 LADYTRY BID NN MR M IR M7 P9 — D. sertifer
J1TIP2 DX 1939721 2“779R2 MINEM 1925

Pan PPN DY NPT AD%pA NPT B ooawnn Dua R

TIB0R NYINWR ANXIBNY Blastophagus piniperda DX 1U¥3 Matm AsSpATAYDISN

Ips acuminatusnX) JPMWRT ¥y O M Y 5 OX |, Ips typographus Jpv T
0°29 OP1 MOMNA B3 NN

= 157 =



O%1 PI3A LTI90Y AN BB Y1 nDYR2 XDy Pissodes notatus NPT
DDAV YT ATARPR MPRY D21 SR s wIna SYTan Chiya DOwNn MR DN
PR LMINR NI2°0R YWhMIY IR Mbnna IR DOpUTRa 9320 oYM DYIT o%Ya v
ST NT

Monochamus galloprovineialis NY°J19p°1 Phoenops cyanea hbalimn! TMRT NIpHa
ANNB2 NI R Ywab) Dowbnn oUXYT NEYa oM oY o oaan oYy npom
WIY2 X DOLANI MAPI — NPVIDNT DRI D3P O3 D°9pNI MXIENAT Duwa N
QPN DYDY MY Iwn avyn nenbn nRY NMNWRIT ouwa vyza vran
JOT2M NN ADTR MYa a0

7MXHA Melolontha melolontha : nY%2%r 1M ALY 07 AWAT WNWN “R°M Pan

, Polyphylla phullo ;22w 5—3-% nmmnnann nrbwad appn AoPx MR ama

XN |2 mepn sneo 2 Sv o vawa wmw mbb  nbaonm  nwdwa  abyon

B3 DDA PORY O3 AMZR KT ONIWTYT Mn»a nbYa , Amphimallus solstitialis
SY5 D70 O oMyeb MM DYMINWM NPNNIT Dnpwnan N bt

YOOI DRTIPT ARR LSPY NN MBTRI TAVRI TP UMW DTSN DY

IR TMWR DRI APR DK DIV SO MIMTDNTA 20AnN W CTuw T by

WER PN IR DN D°3Y MOYa 0Om0TN DMINAT AR oan b3w o py X Taba
RIS

Aradus  WOWOHT MY DI MM UWMR QMR DS D R
AMR X JNRT DORR Sw b T pn Lebpn swpwpb nnnn pran cinnamomeus
Hylobius mompnn .o»niw qwna Innent DR obwm owan onn omns onoe
LOOYE OO8Y NDYHUPAY C2ART MITAT DAY DDA NI N2 LTIDOY TP A%IDI  abietis
DRy bW oMb DUWMWA NRYpnn aYLAT .0 PR MY 3—2 Tona onv o
LOPNIY NOWHI T NDPN LOOYNNT NNDNX DX B2 8PN IR 2nn

Evetria buoliana 7MIX7T WY R¥T MYIX O3 M¥N7 247172 5w 1NRT PO Pan Tma
DIMRD A9PNAY NONDRT APTIRY AN (TIYY) 1912 Mmawa .39 T TI00R NN
12—6 9733 0°8Ya T1R2 N9 DITAR CTIPTIPA PRI DTl LM ApeRY o oy
B¥PR T S TR IMONA 199FY MPOPA M DR AT PO AR 0029 Dnbwa LY
SRIYTT NN

oIR2  ME»n Dioryctria abietella 2ObALERT WY PMYY 0D R Pan
o%ya oAy

R .2
by KT LW PIBAT KW MORA 423 YN O¥Yaw oob¥a Cany oUeyn Pan
YWYPRA TR DI AR ODIPRT APEA SR AmTa Aoana o oo tiwa ow
ST M 7070 YA nuw Mpn 7a%2 pPovIn ApP21993 . Quercus robur X1 WA

PR 8673 KT 515N BRLWR PP MY M3 MK Py 9y /7 0w 287D on
JODAN 200 NN NORA 21N 20 Y

: D°™ID9D IP°YA O 020N "'
PSR W TID03) PRTYY Y TIOOM P01 Tortrix viridana NOXRT YW p1TA WA
WMBPNA ;DM PMTIAN YHwa H5T 933 TMema 710 pn O bw Mpyn

w 158 =



NEn MORS MOV LOMITR DT Mbmm MNNBNT Mapya ¥y nmnn? oonypb mxoan
0K Y *3ya 03 onyeb a1 pm

(PURA 03 92°3 OPIY DORPINDTIY DI OID797 NWRR WY
MY POMR TID0R SN nanns axen Y2 X1 Lymantria dispar CIDIS CR10N
oY KT D L27OKY Ay MW 1007 3% 9N AN2NA TOR PRIV ATOMNY T
o3 800 1Y NIPIT AYLR LOWIKD JMRA Y 03 Dwyph MIn D730 TP mw M
moby MW TR MANRA PMEpna .ppa MmbAnAn X3 203X P b oYpa R
PRI T NP2 PUYR DIRY mBn XY by mpypb MNIn PR3 o3Yd 720 P oY

(70957 1MR YW N0 AMEN , L. disparina

bya X1 QMW DORNVA /BWBRR X OAX , BEuproctis chrysorrhea T12MN “R110N
OTYE DAY DYPD 2°ARA DOTRYR OM DHMYR D°1pa DEMN vhar J1amn a%1en
OOTYE DOXYY 03 PRI O DORM DPWY DALYA TR Pl KA

mapi® .oy3n 0°ahba oTp™A 2°3K2 N3 Operophtera brumata *HMNA TR0
JpMpa B3 ¥MRD M3n7 Hybernia defoliaria X % 2p PR s 801 T PR YU

Cacoecia rosana D™ITNNTN2D"WD %P NYmpn DMEIBNT 1P MNINRT DIW2
(23T /DWRN MID P3P YY PRI OX NI T UY)

107 YN DTN RN Pan
nown: AMAnens Ly 39 5w nnp N |, Cerambyx cerdo 11281 MR
npT13  Plagionotus arcuatus NONTp°1 B3 L(PIR2 B3 XD AT NWRY P ONW 4—3

ST PN

OYanpn  MPKI DA (MPPI3T ‘Dwmm) A biguttatus ; Agrilus elongatus
0°8Y1 DR monnd by AME2 MUY MK D72 AKAT NNRAT BNy

(PR3 O3) 7PRYRA Balaninus elephas 0°01220 MMNRTN PMSA DY P 3990
Loomban 2 nx

19898 .3

QPR MPIPI 737 DM IR H4II2 Y DONWA DPINI DMED 137 DYDY 1B
ADYDYA pUM 7 TINN .DTILM AMAWA NDIDEA 0L 07 DXL ANSNT TOXI
OVNKD DA POKY ADYPR MEIND M OMER AWV 197 WMV 2P
IONSADM ANDHA ORI P NI LOTISPA LM TR PI MY NI ANeN AR

. Melasoma populi N9¥I¥NNTWIST XA BIAW ANWRA — 0N M
smawn AR LDOVYSA DOZYN Mbnwna D% PR N KN b oy Tmav
JINT 3—2 Y5

S. populnea®) Saperda carcharias :Q979 W1 nywIpTn 4 MY DA R Pan
Mbnwna Py mMIsn — v ;YN B’!Y'? PO¥2 17 AR MY (NP ‘Dwnn)
AP PORY TRD AP Melanophila picta N°pHan .B™NIY NdWR1 NTA nmnnenn
LMY Pan PUya Q%Y NENRD 1 50% sob DY DUNLwAR Myl ayan ow
mabon YOR3) .O¥NIw NOWRl nnnnenn .ovanpa O NYvaAn ARXIND  Dwarnn
.(n'nnn MR P ponydh NPT RO DNR MW TNML IR DPwena

A1 M07D) .°¥°3 1000 7y Y'bm Sciapteron tabaniforme 193981 2W 1210 00N
9% ;712 BweNA® PUEOM DI MK YO INYEW BW PP TPW AXIX NI 0IN
(073D BT N33 UYER NI PIY X

s 10 e



SRIVTYT N Ny Loy 1000 75 X A% bn  Cossus cossus 1V ININ Do
QNMS DRYDS BN 7o IR MOX Sy oy e

PR on X 29ER wx Capnodis miliaris 93987 oD Ny wnwn p'm
ANXI1BN MEIN 2 VKRR N Ty

0 o'y 4

WIPTOI A pnh poma ppn Wb xe wnon oY v oy moy
MDTY DR 115 v mpon pan .ovam MY23T PRI An>nT Toxa o man
M192-N20N rwe T ; 535 50%=—409% >3 mnwnn Eurytoma plotnikovi 1117
D%y YR ogyd TR PI1 oM 25Ya amoTs WX Lebidostomis stenosoma
» Carphoborus 11987 2w NI2RATIWIGN DRY 73w "1 M MDA RS Mannb ax
(T R YR PORISLRT 75X pIxa o3 7™M3M) perrisi

I3 DnYD%) DaM a1y Laeonn TEX YW M2 iR DMER #7190 Ay
APTnT 1 oM ovpya oo P 2y v ovam Ix Dy Sv (1009
. Blaps pruinosa ; Trigonoscelis grandis, Sympiezocnemis > DMWY ownn
Phrynocephalus omm  paxwbm Rhombomis opimus  mumi 710D By gigantea
Capnodis excisa nx 9wan IRA DM pan o mmwn noXoma byp phn o npYs
2937 PRI 153X 03 oomyns 7197)

QP12 W N

MYI? 271923 MR nman Mo mbnn opms sipn W oAb myws
RAIPR 1ID m1yTma apviovn apna DT 207 DumNn v mmz oy
I MW 5b oAby vywen AT 2P 5b oy MDY P

TROR WP TNy (2M0%) yen TN 22 DT ovwyng D5 MIvINT
LB DNYT B0WN W mpbn baa PPN 0 D9y by DT oy
BP2TR I DMK P romd ooy TVET TWR2 opmn novemms mann by
TIO ML TR ooowna oy WO YA WM DTS onem  nnbwy
LI MM

P TNY M nbvmbara ageem 3777 0% RINR nmy MY npon
O30 P m 5y swvewm sovoan IWPNRA AVYI 12 pnd R %7 By Tunn

1900 v 7vpna MY My mMay 5% myapn mewiows P oy
MOY 22 MO PPN nxant azsmw 120 997 5w amxa nx 1905 91 X5
JIOX DOpIn by mITOPR AYRYS M awn A0

BPURA NI N1 NOPRA Py Ko o nvown

YOI Poya yppm DPIR D00 MIYIT MypIm a5nwna 120 pm T
EoR T I S IEL T R — WM T,n owwd ovwuro DPLMR PN
DWRNTA (2 A000) MR 5y 2199 M ¥ 3R 50wy mwyn A2MPKR)
9531 pooAn .anTy Wb 175 by nmia ,(5103) 0.7.7 893 NORAT P 131 397 1a
o B

DYRR? IMMa IR 5m nwyn ,2mnd non ,opon (P mwass DY) AyME Dwnwn e
WHY 25—20 MR 2N o 10 7y nand o Haloxylon aphyllum mnwn PPN B'abhl
PIPIBT %Y DpEn miw PR 08 PI D73pn WD P PY P2 4 7y D%apn N DNy
L0707 N QU NMupIY nrya v =l bl 2B 2007

— 160 —




PITT TIRY PN W @pUen NNATAY TR baypn pvyn aYwh 0T 10070 XA
10% .0.7.72 OWwmm DpaRm Y WK YpIpIn bep OnaY onvwa YT Y
AMMRD 90 3 1.5 TIna 7Y Yyp awn ‘3 12072 D00 W /3P 2 bv mnda

JA99D3 “1RY. MY YDIYR 2 Aannn

JIO9 BT NAPNA 0 DURNwn s79 moonn ‘Y 0.5°% wann Mnd DR 1T AR
A T rRm 770 MR B Mevw Yy DO01n MY MM

oA o™en DN QTSR Y9123 pya powRnwn 0D I muwan T
now 9“n/’3 400 by mmoa (YI02) .2.01.22 MR D00 RYPUIRA noyyn Tym b
JIOMR2 Py "1 @) 200N AT N LI

nSYSn (YA JNI 24373 PTRAR DWM W PIPR Y DATR Dapn R
JOPn YUTINA NN

9oy ;A1 AN NOMA3 DbaLI R (129 A3 DPARD DI 0N0 0D

mmaa 129 54373 ¥PIP PR XA DMK ANZ 0T 32 Tonb nan onb naem
amIRS IR OPARA DR L7 MmD YY 509> D°5°0W MIT3d MmTR3) /3P 10 v
D00 5 ORI YPIP PR MM IAM M NS LAY OB NP3 27D 1573 bv payh

DpoA TININN WD TR S3TBp KA PELA MDD MULIM A2nwna CRim T3
DoIT 93 MPDRID 1M MNT NTRHO0IVI OITIX TAN 221372 01NN TN ,OpILET3
0PI %303 (AWBRA NTRI) DTRY DKM DPNY NPEoR?

syvwan 2 :ar 1A m"ys 1wyl O°DX MY PITY nbaxm M AT

OWTE D1°¥am powA  (entobacterin) PILPNWIKA 1WWWA T3 OA PN
(dendrobacelline) '("7’3:11'!1‘!7!1 11‘)&‘! R ad 1~ T b b (Bacillus cereus)
o'paRn 1Mo 1R RNY T (B. dendrolimus) oMY o> 3an pEomnN

- 161 —



NS WK DI ITTA TV RN IMRM ST/3“p 15 YW nmoa abR ovywana
J1T W PWON2 SRNYI T2 2°010°72 YMi1 AXY  Bergoldiavirus dendrolimus

Telenomus DNP%°BLA AYIVT DR PEAD DXMIBH MO AWYI  DOADMNLIRA an
DMEZT MM MTYY naa nmmvn 2% nmwn IRD R0 A verticillatus
S3°2 DYADIMILARA

0i1l3"o

MI22 AT MUY UANRY WK 1YENADAY 2w YR W 5y 1imba non
AP DY 24192 DY DRY (AR OK.D) “MRGPM Pmb mRbean MTRT, AR T2 v
DX TMEM MPpad Tan TINP X0 v YW mIon bR M0 2P S 3xtam MK
BYM D OX DY DRI MYM %102 YN NI DN N0 TIRD LYD NWT NPy
byona?r mamb ,owanaY 1D PUBOR RWT A LI NPRIEPET Nv¥an navshy pam
YANI R ORY MWK DOBYT NN 0V Ay b ,abn hana .nenmont DN N0
SR PP 19 NEY IR L CPANKM 21N TR)

PaAT 933 AR 970 001307 103 han 12 9P nuwa YaRw ud A wnphaa
$TPNN OYIRCA DY ATOpAM DUMMAA ORWINWDT PN LMW DPYAD %151 BnaxTd
WIR PR PYTAN WPM AT NLWA WA wANna 5P (TRhn WO NP Y) amawin
NMSNYTN MIYER ;A5 MTIZM N MY MTAYR MIXOZN 3 WP VXY TN
b5 — Ay Mz nmay ;wea Y% amwa et nspn nvoo bw yow ; mnenam
QTR DWW MR By AR X1 ANI0RY 10257 a99%nan phn on abR
On3y Ty

OUEIXT N2Y DUNRT DY

nm .1

JNI2R L MR2RNN A2 *1R211 1120 100 pn? AR2nmn

3 DR MR PR LK MDD SW D772 o00%a na ywab bnn 1931 nawa
onT 31 STaa nnx npbn onw Yo pa .2) vMond vapnm nor ow by aman
s1ab THWE oY bY 40T, DR DA Pa A oD by a3 axta nyanwn
Sw 1212 DRENI APYAN LSNP — NI SMMR R APSAN Sv mona 00NN
DOYPUHI POV MM 523 Hw nyRmn NnIw RUYpwn Mmnd oy .o %D b¥n ‘n 8107
0383 — (RO°0AM) MBM AMN2 MAT MY MPm MmY X5 WA T
Y50 1IPYa RIT YYOA .3 NYOR LM APITIN YPIPD MMM nnuw abT yppn
IR

™ Pon oeonT 37 bw nvw 5y niab 1R 200 na awMn aywl ban apbna

™ Yoapnaw oy mpn abnwna Y1 phm maabn mmys mvws Sapni o nwn

TURYT W DOUR DINBNA J(2) D 1 5w 20 7Y DO¥YA 1m 00 WA 1938 Mmiwa .maabn
Juwn 52 onww MY Yo poowwd MRy Hnndn nR Ny Ty

- 162 —



DO¥Y 41 0N D%y 145 YN Papn 195 0OIRA NBIN 19931 1966 W wMIN2
— DRI RWT OOMT DOXYA RO DY YRRl DOXYA N .0@pRa PV IR oonn
MO MNOR KWT DYAZW DOXY 8 DIY° OONA DUXPA 145 TIm LAY OFaR) DWW oxyn
nEp oounma oamabn 1RT Yw (var. argentea) modwa 1Y ©OYnwR OAR O™
PIND 2X°IT) OOTISN DDAy maan oYK aabn MR cvm Yo Pam MR 1 Pxp
WPty wpwna CyI M aman) oeawb ohya ama pa omm (P3P W
yaznw EY v omabn Mk Yoo oaxnd webe 1 Yy oryn (1 ;4) oormEn
mewpn ooman YK abba o3y b mTysn Dbnna poya bMa BodTMERN
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L1119

J15—18 :15 T9°% .Y MA°A02 OTIR PO (1965) 2 b .l
2. Eig, A. (1938) The Montague Lamport Memorial Botanical Garden of the Hebrew
University. Pal. J. Bot. Jerusalem. 1 :106—108.
3. Eig, A. (1938) Shlomit Garden. Pal. J. Bot. Jerusalem. 1 : 109—110.
4. Pardé, L. (1946) Les Coniféres. La Maison Rustique, Paris,

FORESTRY AND FOREST PROTECTION IN THE U.S.S.R.
By J. HALPERIN,
Entomology Division, The Volcani Institute of Agricultural Research, Ilanot.

Details are given of the group study tour in the Soviet Union organized in 1965
by the U.S.S.R. Forest Service in cooperation with FAO. The seminary took place
at the four main forest research centers — Pushkino, Leningrad, Sochy and Darkhany
(near Tashkent). Lectures were delivered on the forests of the Soviet Union, plan-
ning and management, breeding, mountain and desert afforestation, mechanization,
herbicides and arboricides, pests and diseases and their control, etc.; ten days were
devoted to field trips and visits of forests, arboreta, nurseries and laboratories.

This paper deals with forest administration as well as teaching and research in
forestry. In addition, the main pests are described of oak, poplar, pistachio and
saxaul, with notes on their control.
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18. Salvadora oleoides — Mimosa hamata colony.

19. Cassia auriculata — Zizyphus nummularia colony,

20. Zizyphus nummularia — Prosopis juliflora — Prosopis cineraria colony.
21. Zizyphus nummularia — Prosopis juliflora — Mimosa hamata colony.

HILL SETTLEMENT AND AFFORESTATION AT KIRIAT ANAVIM
By J. WEITZ, Jerusalem.

An account is given of land acquisition at Kiriat Anavim in the Judean Hills,
about 10 km east of Jerusalem, now a prosperous settlement surrounded by lofty
pine forests. Land was first bought in 1910. Data are provided on the climate, soil
and agricultural potential of the area; the settlement programmes then under con-
sideration by the Zionist Organization (forerunner of the Jewish National Fund) are
discussed. Agricultural settlement at Kiriat Anavim was to become the first venture
of its kind in the hill region of our country.

According to the project, settlement and land development had to start with
agricultural work, but in fact the first task undertaken by the settlers consisted in
afforestation. Details are given of the life and labour of these pioneers of forestry.
Work started with sowing of stone pine and planting of trees along the main road.
In addition, Aleppo pine, stone pine, cypress, casuarina and eucalypt were planted on
the hill. This was as early as 1921.

The same year, it was decided to establish an arboretum where many tree spe-
cies would be tried. Saplings for this purpose were received from the nursery of the
Agricultural Museum at Jerusalem and from French and Japanese commercial nur-
series. Groups of 10 trees as well as 60 species of eucalypts were planted over an
area of two hectares under the Supervision of A. Ettinger.

According to a report issued one year later, there were numerous failures and
the survival of the plantation established on the hill was almost nil. Along the road
many plants were missing and the results of direct seeding' of stone pine were very
uneven. It was, however, decided not to discontinue afforestation at Kiriat Anavim
but to go ahead with the work and to consider the effects of various techniques of
establishment and cultivation, Beating-up was done both along the road and in the
stone pine plot; an additional area of 4 hectares was planted on the hill in 1922
and both survival and growth were good.

In 1926, a fruit tree nursery was established under the supervision of a full-time
gardener who was also put in charge of a nursery to grow Aleppo pine without irri-
gation ; full details are given of the successful operation of this nursery.

Data are provided on the establishment of Maale Hahamisha, a settlement next
to Kiriat Anavim. Forestry developments during the last years are reviewed and a
list is given of the tree species which still survive in the arboretum.
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rocky plains with shallow soils should be managed as range lands. They may be
protected against all biotic influences; the natural succession which under an
arid climate is extremely slow, should be shortened by the construction of minor
soil and water conservation works and by reseeding in promising ecological niches
like runnels and depressions; use could be made of grass species of the higher suc-
cessional stages, which can quickly overcome the regressive species and pave the way
for economically useful higher communities.
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LEGEND (Fig. 2)

1. Zizyphus nummularia — Euphorbia caducifolia colony.

2. Zizyphus nummularia — Euphorbia caducifolia — Grewia tenax colohy.

3. Euphorbia caducifolia — Grewia tenax — Salvadora oleoides colony.

4. Zizyphus nummularia — Euphorbia caducifolia — Grewia tenax — Salvadora
oleoides colony.

Salvadora oleoides — Euphorbia caducifolia colony.

Euphorbia caducifolia — Grewia tenaxr — Salvadora oleoides — Securinega
leucopyrus colony.

7. Zizyphus nummularia — Prosopis juliflora colony.

8. Acacia senegal — Prosopis juliflora colony.

9. Capparis decidua — Prosopis juliflora — Grewia tenax colony.

10. Prosopis juliflora — Salvadora oleoides colony.

11. Prosopis juliflora — Lycium barbarum colony.

12. Acacia senegal — Prosopis cineraria colony.

13. Acacia senegal — Prosopis cineraria — Prosopis juliflora colony.

14. Prosopis juliflora — Cassia auriculata colony.

15. Prosopis juliflora — Capparis decidua colony.

16. Cassia auriculata — Prosopis juliflora — Acacia senegal colony.

17. Cassia auriculata — Acacia senegal colony.
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Table 4 : Height growth of planted trees and crown spread of
planted trees and natural shrubs

Height growth (cm) Crown spread (sq. m)
Micro-geomorphic units i g
# 1‘.0801118 i Planted trees  Natural shrubs
juliflora senegal
Rocky mounds 87.12+ 38.1 83.82 = 97.0 3.72 = 2.78 2.50 % 1.67
Moderately sloping
rocky plain 158.75 + 78.23 85.34 =452 7.06 = 7.80 241+ 278
Gently sloping
gravelly plain 275.0 *=115.0 232.6 = 81.5 19.32 = 9.38 6.31 £ 4.27

Both Prosopis juliflora and Acacia senegal exhibited increased height-growth in
the gently sloping gravelly plain as compared to that on the moderately sloping
rocky mounds. The soil depth was highly correlated with the height growth (Fig. 2)
of P. juliflora (r = + 0.86) and A. senegal (r = + 0.74). Similar trends were observ-
ed in seedlings growth of Pinus elliottii when planted on difficult sites in the South
Carolina sandhills (Stheast. For. Exp. Sta., 1957) and Eucalyptus camaldulensis on
soils underlain by hardpan (Karschon and Van Praag, 1954). In the present case,
increased height-growth of the planted trees on deep soil is perhaps due to the pre-
sence of more moisture reserves during the winter and summer seasons than on
the rocky mounds or the moderately sloping rocky plain (Nanda, 1965), both of which
have comparatively shallow soils.

The development of crown cover of both the natural shrubs and planted trees
(Fig. 3) followed trends similar to that of height growth of planted trees. The soil
depth was highly correlated with crown development of planted trees (r = + 0.92)
whereas the crown spread of the natural shrubs does not seem to be correlated with
soil depth (r = + 0.20) ; this suggests that the natural shrub species growing in the
area which are well adapted to the environment, are able to grow equally well on
shallow soils as they do on deep soils.

Conclusions

On the basis of the results reported here, it is concluded that soil depth is highly
correlated to micro-relief and is the main factor controlling the development of vege-
tation in the piedmont geomorphic unit in the arid zone. Therefore, even when such
land types (according to land capability classification) are allotted for afforestation,
it is necessary that due consideration is given to the micro-relief of the area.
Only in patches with sufficient soil depth (not less than 43.5 cm) fuelwood planta-
tions with hardy species — Prosopis juliflora, Acacia senegal, Acacia tortilis, Acacia
raddiana, Acacia planifrons, Azadirachta indica and Albizzia amara — should be
attempted; the rotation should be 8—10 years. On shallower soils and outside de-
pressions failures will have to be expected. Rocky mounds or moderately sloping




(3.70 4+ 8.129,) and the rocky mounds (23.68 = 11.98%). The variation in density
of the ground vegetation was found to be correlated with soil depth (r= +0.68). The
data on percentage composition of the ground vegetation under the three micro-geo-
morphic units are set out in Table 3.

Table 3 : Percentage composition of ground vegetation in the three
micro-geomorphic units.

Micro-geomorphic units

Percentage composition

Grass and herb species Moderataly

Rocky mounds sloping rocky Gently sloping

plain gravelly plain

Aristida funiculata 7.72 —50.0 26.6 — 50.0 8.2 —55.5
Cenchrus catharticus — 34 4.1
Cenchrus setigerus — — 3.8—23.5
Cymbopogon Jwarancusa 16.6 — 20.0 50.0 -—
Dactyloctenium scindicum —_ 12,5 44— 125
Dicanthium annulatum — _— 47—58
Eleusine compressa 10.0 — 92.3 16.6 — 59.8 33.3 —823
Melanocenchrus jacquemontii 12.5 —50.0 84 —444 —
Sehima nervosum — 33.3 —
Urochloa panicoides — - 3.7—217
Boerhaavia diffusa 10.0 -— -
Indigofera cordifolia 12.5 —40.0 12.5 —41.6 44
Justicia simplex — — 3.8
Sericostema pauciflorum 16.6 - o
Tephrosia perpurea 16.6 — 5.9

The percentage of palatable and nutritive grass species, viz., Cenchrus setigerus,
Dactyloctenium scindicum, Dicanthium annulatum and FEleusine compressa, was
higher in the two micro-geomorphic units of gently sloping gravelly plain and mode-
rately sloping rocky plain than on the rocky mounds; this appears to be due to
deeper soil and consequently better plant-soil moisture relations in the former.

Similar trends were observed in the case of air-dried forage yield in quintals per
hectare ; the yields on gently sloping gravelly plain were 5859 = 214, moderately
sloping rocky plain — 22.00 -+ 1.38, and rocky mounds — 14.21 =+ 2.48 quintals/ha.
The forage yield was also found to be highly correlated (r = + 0.78) with soil depth.

Effect of Soil Depth on Height Growth and Crown Development of Natural Shrubs
and Planted Trees. Data on height growth of planted species — Prosopia juliflora
and Acacia senegal — and the crown cover of both the planted trees and natural
trees and shrubs on the three micro-geomorphic units are presented in Table 4
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Table 2: Mechanical composition, water-holding capacity, lime content, pH and
total soluble salts of soil profiles.

& >
52 £50
Profile D(ip”‘ Sand sit Clay Caco, 2% pH $E. Gravel
-2 £ B 3018
=S Qo
@ E=
3 oE&
% % % % o %
I 023 880 8.1 36 033 250 81 1033  97.90
023 8.8 102 37 036 255 83 1055 17.95
o 23.45 88.1 8.3 36 036 25.0 8.4 95.0 4550
0.23 881 8.3 36 036 246 83 1022 1835
1 2345 881 8.0 40 062 265 86 1207  19.40
4568  87.0 7.0 40 131 272 87 1103 2582
023 885 7.0 40 061 250 84 1000 1515
2345 815 65 35 250  26.0 85 1310 3486
IV 4568 880 6.0 35 202 255 86 2870 3176
6890  88.0 6.0 30 331 280 80 4668 5058
023 880 8.1 37 050 300 83 1410 922
2345 870 88 32 040 302 84 2874 1350
v 4568 870 8.8 32 040 322 84 1523 3176
6890  88.0 8.0 20| o 14801 s 84 3300 5365
9011  87.0 8.0 30 255 320 82 2580  53.60

The soils at the upper piedmont slope (>3 percent) are shallow (about
11.25 = 8.50 cm deep), those in the moderately sloping rocky plain are moderately
deep to deep and those in the gently sloping gravelly plain near the Nalla bank
are very deep, with the Kankar pan below 112.5 cm. The Kankar pan consisted of an-
gular to sub-angular rock fragments partially cemented with lime. At the upper
piedmont slope there is practically no cementation but only a thin CaCO, layer on
the rock fragments. Coming down the slope the cementation becomes a little more
apparent near the Nalla bank. The water-holding capacity of the soil increases from
25 to 32 percent following the decrease in the slope. In the upper piedmont area
there was enough total moisture in the shallow soil to help plant growth, while in
the gentler sloping gravelly plain, the soil is moderately deep to very deep and 4
there was more moisture available per meter depth of soil for plants to put on
better growth.

Effect of Soil Depth on Density and Composition of Grass and Herb Species and
Forage Yield. The gently sloping gravelly plains showed maximum (65.01 + 5.56 %)
density of grass and herb species followed by the moderately sloping rocky plain
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three points along the central line in each of the two transects. The composite soil
samples taken at 22.5 cm depth intervals, down to the hardpan, from each of these
three points, were analysed for their mechanical composition following standard
methods (Piper, 1944).

From a randomly selected point in each quadrat, three line transects, each
3.3m long, radiating in three different directions, were laid out; the different
grasses and herbs that touched the transects at 30 cm intervals were recorded to
determine the density and composition of the ground flora. The forage yield was
estimated in each quadrat by cutting and weighing the air-dried forage from random-
ly located 1 m2 plots.

The natural and planted trees in each of the quadrats were listed, and their
heights and crown spreads were measured and charted.

The data thus collected were analysed to find out correlations between soil depth
on the one hand and micro-relief, density of ground cover, forage yield, height and
crown spread of natural and planted shrubs and trees on the other.

Results and Discussion

Micro-Relief and Soil Depth. The topography of the area, in general, indicates an
early period of fluvial action followed by active wind erosion, In transect No. 1, the
slope varied from 2 per cent to 8 per cent and the depth of the soil mantle uniformly
increased with decreasing contours. In transect No. 2, though the slope was compa-
ratively gentler (ranging from 1.5 to 2.5 per cent), the soil depth varied greatly due
to the undulating underground topography (Figs. 1 and 3). The micro-relief (contour
interval) was found to be highly but inversely correlated with soil depth (r= —0.81).

In the two belt transects the following three micro-geomorphic wunits were
recognised :

Table 1: Slope and soil depth characteristics of micro-geomorphic units

Slope Soil depth

Micro-geomorphic units % (cm)

Rocky mounds ' Y 1125 + 850
Moderately sloping

rocky plain 2 —3 155 =+ 1275
Gently slcping

gravelly plain 15 — 2 71.25 =+ 36.75

As evidenced by Table 2 showing the mechanical composition of soil profiles, the
soils are loamy sand with practically no variation in their sand, clay and silt frac-
tions. The soils are slightly calcareous, with CaCO, increasing with depth, The per-
meability is good and the soils are well drained and non-saline.
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MICRO-RELIEF AS A DECISIVE FACTOR IN THE DEVELOPMENT
OF VEGETATION IN ARID ZONES

By R. N. KAUL, A. CHERIAN and H., S. DAULAY,
Central Arid Zone Research Institute, Jodhpur (India).

Introduction

In the arid zones, vegetation, especially shrubs and trees, grow near the
threshold of survival as soil moisture is near or below the minimum required for
tree growth. The micro-relief of an area, through its influence on soil depth, greatly
affects plant-soil moisture relations and consequently the development of vegetation.
The beneficial effect of soil depth will be optimum when neither excessive run-off
nor deep percolation of rain water occur and when all the soil moisture will remain
stored and available for plant growth throughout the dry season (Heth, 1960;
Karschon, 1953). Karschon and Van Praag (1954), working on the growth of Euca-
lyptus camaldulensis Dehn. (E. rostrata Schlecht.), showed that the main factor con-
trolling tree growth is the depth of hardpan on which depends the space available
for the roots as well as the moisture available to the trees during the hot rainless
season.

Against this background the present study was undertaken to determine the
relation between micro-relief and soil depth and its effect on the development of the
ground vegetation and the growth of natural and planted shrubs and trees, It was
made in compartment No. 1 of the semi-rocky afforestation area of the Central Arid
Zone Research Institute at Beriganga, Jodhpur, which represents a part of the pied-
mont zone of the Vindhyan sandstone hills.

Climatic data for Beriganga are not available but those of Jodhpur, the near-
est station, can be considered as representative of the area. The mean temperature is
26.2°C (May) and 16.9°C (January) respectively. The mean annual rainfall over
70 years is 354 mm; the mean annual evaporation is 4,787 mm, with the maximum
— 87 mm — occurring in May (Parmanik, 1952).

Materials and Methods

In 1953, the compartment under study was fenced; planting of pre-sprouted
stumps of Prosopis juliflora in pits and seeding of Acacia semegal on ridges were
done along the slopes of the excavated trenches where the soil was deep. Acacia
senegal and Cassia auriculata were seeded on crescent-shaped ridges across the slope
of the planting pit. The depth of the pits varied with soil depth but did not exceed
60 cm. Since 1953 the compartment has been protected against all biotic influences.

A contour map of the area at 30 cm intervals was prepared and two belt tran-
sects, 466.6 m long and 16.6 m wide and 533.3 m long and 16.6 m wide, were laid out
(Fig. 1). To facilitate the charting of vegetation, the transects were further divided
into 30 quadrats 16.6 m2 each. The soil depth was measured at 8.3 m intervals at
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Not only has Israel conserved natural resources and people but it has been the
guardian of ancient traditions and moral precepts without which all else would be
lacking in meaning..."

From an address by Mr. Earl Warren,
Chief Justice, United States Supreme Court,
at the dedication of the John F. Kennedy
Memorial and Peace Forest.

FRIENDS AND VISITORS
Since we last wrote we had the pleasure to have with us the following :

Mr. N. Kram from Argentine, for a six-month post-graduate study sponsored
by the Malamud Foundation, Buenos Aires ;

Dr. N. Hannon from Australia ;

Mr. D. Groené from France ;

Mr. M. Manoussakis and Mrs. V, Katsaron from Greece ;

Messrs. Sékou Kanté and Hamid ag Mohamed Lamine from Mali ;

Mr. Choompol Ngampongsai from Thailand, for a six-month period to study fo-
restry, soil conversation and natural resources management ;

Mr. P. B. F. Prins from South Africa ;

Mr. N.N. Jensen from the U.S.A.

TAIL PIECE

Growth of pea, geranium and tomato under the influence of musical sounds was
tested in greenhouse experiments. The plants were irradiated with classical, rock-
and-roll, and religious music for 30 minutes per day for six months. The music-
treated plants were taller than the controls. The growth of the plants was directly
correlated with the speed of the music. English peas and geraniums were stimulated
more by the rock-and-roll music followed by classical and religious music, whereas
tomato plants responded better to the classical music followed by rock-and-roll and
religious music.

(Forestry Abstracts)
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EDITORIAL NOTES

FORESTRY AND UNEMPLOYMENT

Because of the economic recession, the dismissal of many workers in various
branches of industry and the resulting unemployment, the Forestry Services were
asked to provide employment to thousands of people.

Development projects of the Land Development Authority in the fields of
afforestation and soil reclamation always played a substantial role in the integration
and productive employment of labour. In the early fifties, forestry was foremost in
providing work to new immigrants and in building the infrastructure for agricultural
settlement and cultivation of the land,

Employment of thousands of workers is in cooperation with the Ministry of
Labour. Forestry operations include establishment, hoeing and weeding of planta-
tions, pruning and thinning of natural and planted stand$ and construction of roads
and fire-lanes. Part of these works had to be neglected during the last years because
of lack of funds.

Employment in forestry is valuable since it contributes to solve unemployment
in many areas ; although it may not provide a permanent solution, it certainly helps
during the period of transition our economy is witnessing at present. On the other
hand, the productive work done is not lost to the State but will enrich both our
landscape and our forest resources.

EARL WARREN ON FORESTRY IN ISRAEL

“As we look at these recently reforested mountain sides that had been permitted
to erode for twenty centuries before the newly established Republic of Israel deter-
mined to restore their ancient verdure, we realize that we are immediately con-
fronted with thousands of years of history. It is the birthplace of three of the
world’s great religions from which we developed the fundamentals of our present
society : the conscience of man, a sense of justice, the entity of the family, the spi-
rit of charity, and above all the belief that all people are God’s children and are en-
titled to live in dignity and at peace with their neighbours.
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The Israel Forestry Association was founded in 1945. The objects of the
Association are to advance the development of forestry in Israel, to form a
centre for all those engaged in forestry, and to foster public interest in fores-
try and in the importance of forests, The Association holds regular meetings
and symposia and organizes excursions to areas of professional interest.
Membership is open to all who are interested in forestry and wish to receive
the publications of the Association.

The Association’s journal, called La-Yaaran (For the Forester), is pub-
lished quarterly. It provides a medium for the exchange of information on
forestry in all its aspects, and its contents include technical and descriptive
articles on forestry practice and research, with special emphasis on forestry
in Israel and the Middle East and in semi-arid and arid areas. Contributions
are invited from members and others resident either in Israel or abroad. All
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papers.
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Madrid, 6.6.1966).
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