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Fig. 1 — Longitudinal section through an actively growing short root of Aleppo
pine. x 100.

Fig. 2 — Longitudinal section through a dormant short root of Aleppo pine. x 100.

The sections were stained with Sudan IV, Note the cells with the dark walls which

indicate the total suberization of the cells of the endodermis and the suberized layer

which encloses the root tip. Above the whole Jayer the remnants of the former layer
can be seen, which continue along the outer border of the new cortex.

nPY B3 JEPY TIMD LR.T HPRIY NYab YW PON DT Y91 OONR DMYIWRT BORNN
BYWR PPN YW DORNA ML ORNY TIXD 2P NNAANR 930 DT wmwa abawn
SN D3N DR DOIXYT DORNA OO R .0M v obon 19 DOOMmdN DORNT I

STAMA YNV NI DRI

qwRRs WM wMY MW oYY P°h YIp . whwn bw Wy wnnnwd

A%P VAR CuMOIR nnn Sya on wMmwn npbp RN — yon wmwa gquen vned
AN DR DTNY WM TMR 5NN DORM AD°9pa Domywnn DORNA W WA wmwn
phnY Syran qwma oobnT OYWA PUn YW LwMwa nYbp DR NodYXRa XN oM 0D
DM MR PR WER L PTY DWW SUY awIa wmwn nevbp bw sopnn

e I e




1962/63 NN TWNA (N“nl) N'WIMN 0NWIn Ml .1 nbap
TRMN? 1MW MNIENn2 TIN0 MPA217R0N. TINNa nnwnaw "9

97°R” Nnva i YIRNW R niainn opn
12282 T M2 NN nnM» nPney
e’ wnn
12.1 4.9 5.0 22.6 1962 "2MWPIR
—_— —_ ro— — 92nan
85.8 56.9 83.0 120.8 SanxT
18.2 15.4 14.0 101.3 1963 N
107.1 57.2 93.0 51.4 IR0
35.3 25.0 215 18.1 oMm
22.3 21.1 235 164 50K
6.5 4.8 8.0 1.8 1)
— — —_— — 5]”
—— o — s sy
e e = e POIMIR
= b fmc oot l=talelale]
424 33.5 41.0 444 VPR
68.6 72.0 84.0 86.3 9anan
268.4 220.1 229.5 196.6 9an3T

qpAN? 1MW MMpnl N0 30 Nl DRIRN M2 NTMvmIany .2 nbavy
DIMRI DRIR2 0N NN -° €71 DRIpn mMMuiany .1962/63 NNbn TWN1

nwa* vpRIRn
199R 312 a®911D niainn Dpn
nMYIDNRY mn? amhlchllale] mn? nMuIEny nnb
SRt h] PPN b zabh PPN PPN PPN wnn
13.0 32.8 15.0 224 —_— 9.6 1962 Nan3T
172 19.7 183 13.7 18.0 2.6 1963 W
14.1 27.0 15.0 224 16.6 7.0 IXYN2D
12.5 321 13.2 19.0 15.3 4.7 oMm
20.1 16.5 20.3 10.9 18.9 34 bR
21.8 14.1 22.0 8.9 211 2.3 R”
25.1 71 25.1 82 24.2 1.5 2y
274 9.1 27.1 7.9 25.4 1.6 by
27.6 104 215 13 26.2 14 POINR
25.6 124 26.0 6.8 259 1.4 "anvbd
24.0 13.7 259 7.8 25.7 1.5 92WPIR
19.8 18.4 19.4 12.6 20.8 2.8 9anan




DWW MNWA NDYpa DUANN amaT 20D Ton 0% YAt wITm TN Sv ovmnn
neMmn oR aph UMY XY oM 55 b5y amn 0D 6—2 19B01 MYD 279 DOMNY
AN IR DAR 21100 DY DONP MWIRNAM AnTInn

0'WIWN NNTIN W NrNmna
%P SMTIN2 DY Pab AT azma v Pa aptn AIwER DYwawR NYNan
WMWY ANO M AP YA WMWY ¥pY YR 0117 WS A0 mmin apvd bya wew
JP000 DY B Twna DY wIRh 09T DWW Pa O DR nnoon 3 abay b

2ax1 A AT YA YT DWW D0n YT numpnn boa v aRMm
DM TP 9ANXTH MY “DMITY DRI / BT DWW, O WP Dy Sw m aa9ma
AR VTN T WP ARTNDA LLDIIR TP ORMB TN WD DR YIRR Y T
moom bw naoa by .0 Map pwna abn by abn o nrna wa e
bw a9 A%MD DKM .DMwR MwInna Py ann xbw mmb vnon nxpY anxm
TWTIM 9anBOd M2 APOD NRT MWINNT MAMIA ARMIDI P DWW KT
PO BOMIN YENRI DWW MWINNT NI IR M2 0T hbana oy M
TPTAI PP MO2 DWW NI NwTInn XMID LIanLE0 MDA AWM 9anLDd YXHX3a
m5nn 5 neimnb aom  Pinus silvestris SHYPRA Y0 17IR2 (1957) Kalela Yy
Jpyn Sw omnnip oontna

mn21ra mhasn, (1

11009 MIRANT WphI R DRy DMIRD WY NYYRSD Deabh nvoxn
0% T3 ohaw nupnt Yoa anxt bavhn nbnnn .oonnnn by By o
DIy 53 J5MER nYOnna o3 Awnd AMTMADRY 0MA AYR AN LRI IR ANy
Woya mwn Sv want owInn DXOY 90 PR T AR P PN DVIm
J2R

mT

ATIAY DR DMIRD DORTAT D02 VYA MAY Apm DWawR SYra v
NPoBR NEWPN DOANMBKRT DONIKI LYW DONIRA DWW Na AP AwTpn uyn
WY PIRT ANVIVHLA DT APY DRDW YPIWNW N¥a AMN2 X DWW e
YD TP M ALK AMLI/BLM AMA YPPn mndbwd amna bn owown bw b
ST SWIwa (1939) Cossmann ¥ 7R 1T 113 DYpIn S11aa Apopn Nt

DR 729 ATR2 PP DUYDTRA DORINT 0D R (2 Abav) vapmaw mxxng b
npopn PR APTAY Nmpna nerdw 593 %0 10 M LR aYR whwn Y agp
YT MmN Sran nnwa o550 Hyma oM ooRIna IR Awaen aya nbh owaw Sy
bhon 15—10% w2 ANYaw Tya Lwwn YHon 80—709%% o TN DWW NINN
QD0 DOMMA D LRIDOR KT LTIRD WHR R nEn 2%p D OR ¥ Py Downwn
pwwn S Man mwnnna 1Yy owawn s azp by Doybwn oMDTRI DOAMb
Do QMM D 1O% npou MY nwawn omwa 11 XY Pyw mmb ppn moa
MRNA AT 9% DYDY MY (1962)Wilcox  vpY J5yTan axp hyvapa oennwn
@Y TM)

ampxa abn o nxr myb oxn yeexb 9aman pa obn owwa HTa nowpn WYy
oIy Sw ammxn .oowwn 53 nnn nxb 29 par uhs 0ma DURaya NI




IRMN? 1MW MNIRNN Dwiwn ,0mT1 R 0271 0070 xR

03

nbavp

1SR EDN Y R RES- BaaInn Dpn
DwIw oN®  NNp Om DWW DY NM¥p ‘oR DWW DY nM3p ‘on
/9N LA l7h] /2%m DN /o%n DwIwn

PITI DRIY  1PDIY  MTIDP Y Bl MR b wn

3.6 43 3.7 97 — — (13 1962 92n%7
12 26 - (*9

24 31 1.2 58 0.9 38 11963 N
13 47 42 9

1.3 1.8 131 1.6 46 2 Rh =il
6 71 2 9

1.0 23 3.7 82 0.8 y SR o
23 22 29 9

1.1 15 0.3 74 0.7 23 3 5m0R
13 240 3.

. 0.2 2 0.1 19 0.2 Y #5 T RR
13 150 32 2

0.3 10 0.2 19 0.2 34 - 3 ny
33 77 33 1

0.4 4 0.08 14 0.2 5 -3 oy
25 165 14

0.5 31 0.2 37 0.5 803 DOMIR
69 240 : § MRl

0.3 13 0.9 62 0.9 30" X =lelelsle]
39 69 5

0.7 43 0.2 36 04 28053 IWPIX
60 182 L

0.8 68 14 64 1.3 < G 9an3n
81 45 B 9

oM =1

L2177

Il
=

(2



) i | .‘l’!b'ﬁ? 0 LTIRR DANPR DOWIWA DMREY TIPA LLOMIR MO TV NOwnl oW
Libocedrus PRa (1962) Wilcox %y 9a5m RS 11 X¥n1 130 Doy oW by
.decurrens

AMNWPA AYSIND XOR NI TYAND XY wMWA A3pa MEPLPLRA TOIN NYRY
Aldrich-Blake 2P 990% ¥ InmIX) (1918) Plaut >y anwxab anawt wnwn huTana
EPLPLRY DM X7 YPIPA NMUILHY > I Plaut  (1939) Cossmann  (1930)
JYON AMKY DM PPIPA MmN D1 MOMR B3 D MKMW APMRXIN WM AEpa
mnd onh Dww oWy M MYra Rina oy D wRTTY »r nxt mnb
XN DOBIWRT DORNT NIOW D AN 1RO (1962 ,1954) Wilcox Byw nasw nno%
ARXIN APR ANTR oMK MTINY DWW NONID NYa DIBK NIRWT OMLIR IYDIN
(1913) Mayer =y (1906) Miiller > 9901 D™MP .MTIND DRI DXRINAT Y YW
nya oM TR 10N ML YY N YTPON DMYWNA DRNT NAdwS oMy 1o
777 % J3yn W 03 (1946) Kramer ¥y nnyw manb nwnp mra Ypupn mwarna
RN DY Aran IPLpLAT NAdW D amab opn v omywn napT dhya ooRn
Mwarnan nbnna ovnn

9991972 omwan nny oy anmm Dby MR v Sw mepya hyran nown
PERR 7Y 2°ax7 N nnn nownl DDIyA YW MYTan nowpn .20aRT YInR 7Y anaun
DY MR 3y v oyna mbxoanp mbyp v (1945) Oppenheimer pb ppn
W .mwa wnn %3 qwna nowni mYhan Myran mbyew mon anan Ty Woan
XS 0 X0 DM DM MMPR PP MY 29 prwa TRy Py mwab D wob
A1 neR® v o2 W (1965) Shachori >)\n3 .0°nNN PO *WNINA AN

miao
Aldrich-Blake, R. N, 1930. The plasticity of the root system of Corsican pine in early
life. Oxford For. Mem. 12 : 1—64,

Cossmann, K. F, 1939. Citrus roots: their anatomy, osmotic pressure and periodicity
of growth. Palest. J. Bot. Rehovot, 8 : 1—103,

Flaskémper, P. 1910, Untersuchungen iiber die Abhéingigkeit der Gefiiss-und Skleren-
chymbildung von #usseren Faktoren nebst einigen Bemerkungen iiber die an-
gebliche Heterorhizie bei Dikotylen. Flora 101 : 181—219.

Ginzburg, Ch.1964. Ecological anatomy of roots, Ph. D. Thesis. Hebrew Univ., Je-
rusalem,

Hartig, T. 1878. Anatomie und Physiologie der Holzpflanzen, Berlin.

Kalela, E.K. 1057. Uber Verdnderungen in den Wurzelverhiltnissen der Kiefernbe-
stiinde im Laufe der Vegetationsperiode. Acta Forest, Fenn. 65 : 1—41.

Kramer, P.J. 1946. Absorption of water through suberized roots of trees. Plant
Physiol. 21 : 37—41,

Mager, H. 1913, Versuche iiber die Metakutisierung. Flora, 106 : 42—50.

P -



Miiller H. 1906. Uber die Metakutisierung der Wurzelspitze und iiber die verkorkten
Scheiden in den Achsen der Monokotyledonen. Bot. Zeit. 64 :53—84.

Noelle, W. 1910. Studien zur vergleichenden Anatomie und Morphologie der Koni-
ferenwurzeln mit Riicksicht auf die Systematik. Bot. Zeit. 68 : 169—266.

Oppenheimer, H. R. 1945. Cambial wood production in stems of Pinus halepensis.
Palest. J. Bot. Rehovot 5 : 22—51.

Plaut, M. 1909. Untersuchungen zur Kenntnis der physiologischen Scheiden bei den
Gymnospermen, Equiseten und Bryophyten. Jahrb. f. wiss. Bot. 47 :121—185.

Plaut, M. 1918. Uber die morphologischen und mikroskopischen Merkmale der Perio-
dizitit der Wurzel, sowie iiber die Verbreitung der Metakutisierung der Wurzel-
haube im Pflanzenreich. In Festschr. 100 jihr. Best. W. Wiirttemb. Landw.
Hochsch, Hohenheim, pp. 129—151. Ulmer, Stuttgart.

Von Alten, H. 1909. Wurzelstudien, Bot. Zeit. 67 : 175—199.

Wilcox, . H. 1954. Primary organization of active and dormant roots of noble fir
Abies procera. Amer, J. Bot, 41 :812—821.

Wilcox, H. 1962. Growth studies of the root of incense cedar, Libocedrus decurrens.
II. Morphological features of the root system and growth behavior. Amer. J.
Bot. 49 : 237—245.

Shachori, A., D. Rosenzweig and A. Poljakoff-Mayber, 1965. Effect of Mediterranean
vegetation on the moisture regime. Israel Ministry of Agriculture. Soil Conserva-
tion Division Res. Unit. Report No. R 11.

TREn TaTepN U MMy oam

N2 OXENLP
JNI2R CMINZRT? CRUMDIQNRM MR 11200 M2 AR2mmn

mTRn
wIa»y wpa MuRa Yya Yw abuoph O7ayna wxnw pnNa powy ImRn
PPWYNY MpR 09T N NP9 DR ANy DY pooni PR Mpnn Dwtpr Sw mmb
«qv9p 29,1 (tension wood) mNM NYY MIZPAY XN AT PY SV APART AR 2y
YABT NDIPN TR 0uNA YR b AN X7 AR D01 MLuRn (3) Py N
LTI NYYR (5 1) APt MENSnm (Myavd a3°13) MYpenT NPTNoN TTD IRam

578 771 70 ,1965 MDY NIRYPAY IRVIDINRM WINPT 11907 MWTER 1
i JUITYE A M DY ANYD Mndwa W Dpann 2

- -



QMR NYPI TN MY wiarh anva AW Wi DR XRY a0 MR pow 03
Soyb vonw

mo'w omn

19921 ,(IY5pn Y59) »eD 32—52 b wp by mw 18—20 %33 Doynn Py i
L PMIPR Iwn

(TR I 34° 557 ,amY WP 32° 27/) 970 DATpa MO Mawmn X
(TR P 35° 3077 amn W 32° 307) XKW Ma T awnn a2
Mo%3 :m;m 30 Sw sy mmbS N mpew cpb 190 » 1.90 bw TMRa pya ha
MDA PO D125 2°30m XT MOBILA NI .29 NOM KOV MO ST
AT MRD W1AY MM pmwd D191 NER 2D 15—20"D Y "awa RwIw
WY N2 L0000 3TH M0 202 ANy TR ANDYI DAR a3apn JMxEp 477 phn

a0 nmba bW mIwa ax\pn W1 ‘om WX PURY DD 2°ART NNYa YNNI v
A nraonb oRNTa waMm wia» nd

oy
q
) 4 b——)
c - ELATIVE HUMIDITY
ron (a3
6o ‘o
p oy
o °
48
3
)
X
. o
ba *
o MOISTURE CONTENT
g2 ° PInbi2\nbn
g -
-l =
w O
: \
w Mo
" 2 | d \\ CaB———
——————"""_——.- \0
PSRN [ p—p—— Yl [ ~
- TEMPERATURE
rnr]nnb
o Te Jo So 7o DAYS 9o
o 7'82 V27 JUD
- SEASONING TIME
.

Jm omm? v PaR waY 1 MR
Fig. 1. Air-seasoning of Hadera lumber (spring).

st BB e



W™ 7T N20an 2WA nIon

nwom nnd aNvIDNYN nnva nbon
% » %
97 37 45 — P\
90 37 35 — 45
82 37 30 — 35
71 44 25 — 30
60 49 15 — 25
50 54 — 15

MY IO DY WA TN A O 45 TURa B2 AN nwbw axap
nm 25 Hw 23 Mpra DWDHPR Y W MY @) vrLR ST by Ay non

(B n*an)

LRI N0

i e

e T
% |
P4 |
RELATIVE HUMIDITY
. ron nink
60% - o
>
-
e | N
2 ¥ N !
¥ N \
o]
gl N, o
e ° \uo‘ o
N |
82 | !

Al | . 212°lp7:7 nbran ©
RE i ' *~—.,. o |MOISTURE CONTENT
:.‘ [ T e ‘.

. »-——-—--—-——-—--‘-_"'__—._———b—— S R
"‘_‘ it TEMPERATURE
20 ‘
°©SAPWOOD
- 777 3y
*HEARTWO OD
]wﬁ,m N3y
08 20 40 &0 DAYS 80
% SEASONING TIME
£ 3 7782 02277 QN
20% NaCl noana I mR? m? %2 PnR via» 2 M
Fig. 2. Air-seasoning of lumber after immersion in a 209 NaCl solution.



2™ 1 nvan 2w B naon

monm nnd mwamun nnba nban
% o
88 49 40 — Y
71 54 30 — 40
60 60 20 — 30
43 71 — 20

bw appn% 209% NaCl 5w nomna ywnn (R°y*aan axuapn) e nmbn
GWRD (2 MX) MW 11 TN PNRI 1WA 03 ARyd may 1on Ry oy 39
warm MR MX1ap wbTY MM pya mIm pIad 30%m mnp Ty a7 mnba nhan

80 4 . |
% ____L’ |
e = o
| RELATIVE HUMIDITY |
nwn? mn
“ 3 1
>
g= |
- |
< 0
= 3 \
P 4
R oo
5 a0 sl CHEF
N B
9 |
[
i ‘ l TEMPERATURE
m 171byank
a.
| et e ——
]
20 v\
K °~~o
— )
|MOISTURE CONTENT
sy noran
4 e - 50 DAYS 70
wy
z SEASONING TIME
2 782 ©I27 707)

we M2 nm? Sw enR war 3 MR
Fig. 3. Air-seasoning of Beit-Shean lumber (summer),



IR N°AONT 85 W T2

non nnb habiR i~k nnba nban
%o °C %
70 43 25 — 30
40 49 20 — 25
20 55 15 — 20
(AR MION5 ORNAA QMY 3 B2 PRe Dpw oxya 1) 1Pn nRb
(Mm?22 1URA 1) 2pwn MR 2m3 nnva nMon mon mn’ mmémo
% % i
12 73 55
5 32 55

n*an mmba .(case hardening) pyi "wep Nyand Mow pyn mm bap Moab
$IRAT AMNB2 O IRW

(3 M) PP NDPNA A3 DAD NIRRT (R

oom 3 qwna w3 T2 Moo 1n MR, 30% Sw mnb nhen Ty vnRtena» (2
:INan nnasnn b

non® nn’ binhichlslalch) nnvn n%1n
% °C %
60 49 15 — 25
50 55 — 15

A noaanb MY NSNS aRNTA MO MRS W pya Sw owa» ma bwow (3
105° C 5w AMpIonba MY M 1 by (reconditioning) mawn oW N7 .4 MX)
(1 7mN) 2°07 MBLYANT NP Qv MY 1—4 Ton’

oc E
g
3 —
or s 3
E.2
SO-E ~
40| ] o g
2 |8
P -
ooy T
of ===z mmemem————————— 1 g e
sof w>p -Lip S 1 g
>k & i SN a
a3 o }.\; '.._&
sz N 33 |
= ! ek
O+ xI B s i i i e Bl i 1
|
1 1 1 L : :
: |
|
%) | |
6o | i~
z ! I
| SERp——
4o-§§ 4
u~l\
; \&\c
g &2'7 Jun T 3
DRYING TIME
0 5 10 15 20 DAYS 28

wia»a In nbyen Yw A mnn 4 MR
Fig. 4. Kiln-drying according to schedule “A”,

T S



mxsn

MPPENT Mymin 2 e mmb .1 abava b mxam Yvapniw MR

N7 WNX DDA NUwn 50% Yy AN aTRa Nummsna W Dpnynn npTnoi

IMNIY PYI MWIT IR IV AW, DATTA UNX w1a»n nRD oap Bo von nmb avdy.,
S73 3P AWR. NATTY TIZ BTN MR Yya

mnw muwa wia™ 17apw N n 25 2W 2102 1PN D0S2RR 20 Mm?2 N7 .1 7%

nmo A TR mMRe "0 mn? nbhan "o
217) N yavn N0 vIM nnb ‘oMY NBW  nnbnnn 1I” nMew " _mp’n
% % % @ % % % i
nbyon® A nusn X NN
36 191542 28 84 60 12 70 w2 N

nbyon® B n°1on .
45 11: 4" -2 90 71 12 88 v N

PRI VA 2

35 16-749 .90 95 71 15 77 (3ER—"X1M2D)
34 7 » amyn 1
39 — — 66 1Y v (x
71 — — 30 66 TIRTIA” (2
972 Y
7 89 60 14 30 wa»

nbyonb A moaon . WM
27 117 64 24 82 60 11 71 WY 9N

TNRY AN

20 I 83 95 71 14 70 (O5P—11)
13 13457 anyn g
39 —_— - 30 70 XA WA (R
5 82 60 11 30 wya» T hew

JN23 DO KW ARY DOAn (“210, A7) ANMYRT P M Nnxy 25 oowb N9

n“D 15—10 W pmana T3 2020 2w U AT Py MY Pawna nnpb v nxr oy

NNRA 11 15% nonpab 12°0% v axnwa® ooy apb nan by .(1avhn M) na m
4197 Y2apnaw abRY ot s 70 axean w abwe abapraw



A G
b, K
DYRYY TERa M NP2 how LA how s B by %pd mmd v a1 Mmn
Fig. 5. Cross-section of lumber before (B) and after (A) 2 hours' treatment
with saturated steam.

TipRon

Xb2 72 MR OGYa 1IRw3 max b bpwn chya “paw. vy ssyam nmb Ll
mpm MMYPENT CY¥a ooy, PY A mmb T I3 .whava nowa mbn
JN377 INRY DY 1R

MRy NN% 2P I0NY MmMba M pmMYY D029 LMW A wara PR 2
A MSRTSYI MMy TN PYvan N3y bw oonzena phnn Spv5ph arp ouw mmba
SR DRY RN IR PYYAT DY S mnen PO WRN N
59 XYM DR L(2) DMMP DMpAna 12apnIw MKXINT DR DMERIN 2K NIpoR
s 2w NN WAYH PYA MIN Spwm) voooa Chuo bpwn oya vy a (R
BBIBNT ST By DD OPR pUn0//I 0,650 Avynd dw (Iva YT bw npan
nrman whn XYM <790 2%, PR AYRNA DR MDwn atan pyi ot M (2
JP39%
SHROZIAY N0 IWRD N AW Py Oa Hw Ty Mo .3
s NP warh nhaon 1onb
nyun NX nonenb nam by L0TIR 3thm A0 A0 Sw A hnnm IR Wy —
(M2 mba bY pTin M0 WITT) PRI

—40—



wiavn ma Mewn nx pzab v 30% Y nnme mmba bw o minbin wRS —
‘A misnb oxnna

L0207 MLLMBNT IARY MO MP TIT MM DR YIS W WY MRS —

85% 5w mom mn% 65° C Sw amMuaonna nMyw 24 S 0w Mow nnb My —
XM DTN 5y ANY ULKR Py N viavd v

mm% 40% %0 naxina ey M3 nomm 509 Sv noaa mmb npoon W Apw

SNY AMAD MR SHY2 P 60971 MW TP NI PATHA YDA,
43 Ty AXY mIgo

TERT MvEmn

yad wIpm N NTRR DYLR Y DY MIRNWRI 0¥PhA 1966 W28 977 OYa
LM n
: MIRXIIN NYRan 1oab

113 717211 7~7 — 1R MDD VRPN M0 1IRN R

TURI 129P3 DN TANE N0 Y DM DRI DXNTM YPIPT MvwY N7 Db
TR DOV MR W2 AR MRDWR MR PP MBI MPUTa 1962/65 DUwA
MR NMP2 ADWNA 5D Twm ovyaw 55 TR wyr mprTan .M mowal Lrua
L8090

TRV MR 2R 527 A MNNRA DUV YUNI MIRDWR MR YIMsT Dwan
WO K7 WIAPM DWA BB 240 PI YT MYTIAT 1PNNN 1AW 1962/63 aMna »m 370
SR L5710 90 29 prwyh Awan MR DR vInad

NI by v 3 5w ppiyh oBON MMPE 1TMA A2 Dws ANY MRS 1963 amna
MTAR DX $12P% 20N DNY Py DXMEN 913 MTYIY DTN mpon pronb
LOWNWA NPD MR Nhwan

PPEWRA MTNRT AYIPI DNMYIW NLWA DMTP 15070 WP MMOIT 1ITMIY *eb
TR DU NPD muand nm by Davp 0%y 4—5 P2 1TTMA MMPER Wnenn b

wan 5737 R¥RI XD M MUY W P wETM AR DRNwR Spnnn oYoa
DIN0R APANY MTN MMY 2NLwT 0 W Pa

I AW T3 NDOIN ARIAN INRA OIY MITT 03 1DIWI MBBIT M oy
JODIWA YR NODING YPIPA MBI P2 WP R¥nI XY LTV TIR DS Dby 1MK2

271°2 . 1 71 =0W1 20 O™ 11NN m'pa A

DI 5w OPIONT (2 .99 XY 5w METE0IMW (1 :RY Twbwd npbnnn AR
P NI DARY DOD0A DB MMPR B APK (3 .YTR N5 mowt Iy nowb Dwit v
JPID M MDA T MIRNWR ATHND IMR XY 5w ZD0Iw M "W Ll
QUPIPRY DT KO0 DOMIR—IPA PP T ML PITHOIWT 0MW WAL R¥HI
MNP AMANT PEPOOIWA ARXDI YIwL2 ANy W X0 Dwwan hny nbant on
om o beyn bvn m omnd MRy oyt oobaps nL™Pa aya Ppa gy m
AM23 0A5Y XTE0IWA NbYPD MYyeb nyvon ‘envm on MM oMY QXYW
™ NP0 Y AP DK NOMR X PR DMA A3 Sw ourrnd yan YW
J1D0MLRT

| —



by mayp AN DHMD IR ORI DRMN WAwA 233 02T NPRA
mMND MUW3 JWRR DO N 7390 DRIM [N YPIPI MNST Nbwl DO NTRNA
i (50—30%"1)

pHIYY 7Y ¥PIpA MINbA PRAM MW PR D K¥NI AP MUY YIW Ry a%aMm
P M0 ¥PIP2 MNP MK ARSI TED NMEI NIV K AW MW AT W P WD 3

SnYa DPRMPR DWINA 2 AP 0T KT MDD Muwa MIRNAAY .1 198K D19%0R
Aw PP .3 IPIPI BN MMM KN DOIDOMBR D WY BRI DR P pAv
MMM wewn Sw 0TonY NNIT TR hYa Mns MY W N Yw mvp — MBI
ypapn 0 DA T AYK 5D .DNYR ARSM DOPORT nya AN nomd ninbn
JTpn 9% TWRH o1 NP

‘nw . — 1'¥71'9017019IRN 2D W "My Mo nvawn A

MR W —— ME MO°D VDY 3 1IN NI AW MR S PR TIP3 pned
; JpAT NOTYA owh MR Uy NAwY e LGTOR PR) N

DT ANYA  SALPIT PTABT MW L1 MW YRR AT METPE0IIILIARA
SPRYTE0IM SR NP AT AR L3 JTANRT TRR DLW .2 IPIpT MIDIa 2w

DMTP 5 TIP3 ApYR HHa SNWLYIT PTANT NLIWR MRIIN MKMW oabw amaya
spwa .owMNEa Mab AAnm Ty Matwan »ee 53 TTow nan by Jun 1073 by prwd .
oWy NP1 2py 1M DNYIRNA 3PY 1 — ¥PIPT MM sohs e b ooy ovbapmm v
NPT MY PPN TI¥I 7a%3 PXPE0INWIDIARA NY2P

MR mwa DT M3 DNPYA (R MKIT MmN R0 by 191 M PPN
X599 9pnmmen npbn Yoa2 mw npa pmd @ Sab3 1pa apy o awm s 1 5w pryn
Mo°a Mawnni

POTME Uy DM bW MY AITA ADMIE NEYpY MIXIR ATTRA DY vbw MIRXIN
WOYOM MO P2 DM PRI ©YTAT 1% RY ONAWYT OIMET YUY WRD MR
AR 55 2 Paw pmyn NAdWa ¥ PN Apnw 0vP7aAn PSP et b oanwn
bbse qum 8-3 bw pmwy Y YPDR WMR NONRX YYD DRI N1 Mmwi 2w
"I0 TINA NI APMY WMWY N3N nnob wNnT 2vn Soven Sw Swoupn WA
by bvam ADMWY  IMXA MY PMYOIT DR pooh nam by ypp owbmn yoon
SAY MTITY Masws omk INIE DX pEom MR DB NI beomr N 7Y yYon
(0% 4 7Y 2)

TME v 1% AMAT NDPNA ITE0IIWIDINT DX wny wyp o¥p W ATaYy nuwa

ATIaya MpPEOR DIKSW PR PUIY ONAY MINKA AR MRw3 wrnwa® AMna
noYPNA DY MANX DWW P2 MIRNM 29 bean PR AR DD YR MR Mwwa
~aba yipi npYpNa B 1ana AN

JTTURT ROW3 P 2 ! Ba oy oY DR

AMBAM AYIRA W N v oowma nsn By 20w Y mo" bmant x9N0 03
Lomaw 5w nbabon

4. Elliot, C. S. (1933) A Guide to Seasoning of Australian Timbers. Pamphlet
Counc. Sci. Ind. Res. Aust., No. 40.

5. Giordano, G. (1950) Rapport sur les principales caractéristiques des bois d’eu-
lyptus italiens. (Document) FAO Subcomm. Medit. For. Probl., Algiers No.
FAO/CEF/SCM/30.

s D



It will be noted that the percentage of material from Beit-Shean graded as
“good” is relatively high. It must be taken into account, however, that this material
was flat-sawn around the log to within 10—15 cm from the core. Therefore, to obtain
comparative results, about 159 should be deducted. This provides results that are
almost similar to those from Hadera.

Conclusions

1. Lumber from ‘“good” logs with high specific gravity, remained of good
quality regardless of the seasoning method, Similarly, lumber from “poor” logs with
severe checks, remained unchanged after seasoning.

2. Seasoning defects were longer and more numerous and deeper in lumber
from close to the core, than in lumber from next to the bark. The outer heartwood
was of better grade than the adjacent inner heartwood or the sapwood.

These conclusions are in agreement with the results of previous studies (2)
showing that:

a) logs having a basic specific gravity (oven-dry weight based on green
volume) of over 0.650 gr/cm? are not affected by collapse;

b) the centre of logs frequently presents brittle-heart and is mechanically weak.
3. Quarter-sawing of logs is more suitable than flat-sawing.
The following drying schedule is recommended:

— air-seasoning under roof in a shed closed from 3 sides, to reduce air circulation
(tight piling of the lumber is required);

— Wwhen the moisture of the lumber has decreased to 309, kiln-drying is to be
done according to Schedule “A”;

— after seasoning the lumber is to be steamed, to recondition fiber collapse;

— final treatement is desirable for another 24 hours at a temperature of 65° C and
relative humidity of 85%.

The time required for seasoning does not exceed two and a half months.

This method yields lumber amounting to 50% of the initial log volume. It will
consist of 40% ‘“good” and “fair” lumber, with the remaining 60% of inferior quality
affected by kerbs, edges, slabs, etc.
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b) Air-seasoning to 309 moisture content and then Kkiln-drying for 5 days,
according to the following schedule :

Moisture Content

Dry-Bulb Temp.
il -

Relative Humidity

Yo o
25—15 49 60
ARy =— 55 50

c¢) Kiln-drying at the green condigon after sawing

to Schedule

A (see Fig. 4).

Reconditioning by saturated steam at a temperature of 105°
was done to remove fiber collapse (see Fig. 5).

Results

The results obtained are summarized in Table 1.
splitting, warping and collapse at a rate exceeding 509, of the surface was graded
as “poor”, lumber devoid of any defects after seasoning was classed as “good”, while
the remaining material of intermediate quality was referred to as “fair”,

TABLE 1.
GRADING OF 25 mm THICK LUMBER OF EUCALYPTUS CAMALDULENSIS
AFTER SEASONING BY DIFFERENT METHODS

by using a scheme similar

C for 1—4 hours,

Lumber with checking,

Con- b0
Moisture ditioning P Lumber
Material Content | Treatment | o Quality
fron" |Seasoning Method | Ini- Dry Rel. | §6 | Good Fair Poor
tial Final | Bulb Humi-| @
Temp. dity
=i B % | SO 11 | PR % _Bo . 4]
HADERA |A. Kiln-Drying 70 12 60 84 28 57 17 26
Schedule “A”
B. Kiln-Drying 88 12 | 71 90 | 20 | 44 11 45
Schedule “B”
C. Air-seasoning 7 15 | 71 95 | 90 | 49 16 35
(Febr.—April)
D. Combined | 759 7 34
a) Chemical
Seasoning Green 66 — — 39
b) Air-Seasoning 66 30 —_ - 7
¢) Kiln-Drying 30 14 60 89 7
BEIT-  |E. Kiln-Drying 71 1% | 60 || 83 | Bb | 64 - .38 2
SHEAN Schedule “A”
F. Air-Seasoning 70 14 | 71 9 | 70 | 68 17 20
(June—July)
G. Combined T4 .18 18
a) Air-Seasoning 70 30 — — 39
b) Kiln-Drying 30 11 60 82 5
P ¥ o



KILN SCHEDULE “A”

Moisture Content Dry-Bulb Temp. Relative Humidity

% *C %o

I Green — 45 37 o7
45— 35 37 90

35 —30 37 82

30 —25 44 71

25 —15 49 60

15 — 54 50

A third lot, kept under water for 45 days, was also kiln-dried according to the
more severe scheme suggested by Elliot (4) for flat-sawn lumber, 25 mm thick, of
Eucalyptus camaldulensis (Schedule B).

KILN SCHEDULE “B”

Moisture Content Dry-Bulb Temp., Relative Humidity
% °C Yo
Green — 40 49 88
40 — 30 54 71
30 —20 60 60
20 — i 43

The remaining lumber was immersed into a 209 solution of NaCl for a period
of 39 days and then piled in the shed and dried by air-seasoning for 11 weeks
(Fig. 2). When the moisture content of the lumber had decreased to below 3097,
the boards were inspected and graded into three quality groups and seasoned in
the dry kiln, according to the following schedule :

Moisture Content Dry-Bulb Temp. Relative Humidity

%o Cc %
30—25 43 70
25 —20 49 40
20—15 55 20

Then, the lumber was treated for equalization for 3 days, according to the fol-
lowing :

Equilibrium Moisture

Dry-Bulb Temp, Relative Humidity Content
°c %o %
55 73 12
55 32 5

Finally, the material was conditioned to relieve case-hardening,

The Beit-Shean lumber was given the following treatments :
a) Air-seasoning (see Fig. 3) under roof in the summer ;

|



takes place in the rainy winter and ceases in the dry summer. A pronounced resump-
tion of root growth was observed in late summer, even though there was no rainfall.
This growth ceased, and then was resumed at the onset of the winter rains. Neither
a complete rest in root growth norin general activity was shown. Phenological ob-
servations show a lack of correlation between root and shoot growth. Induction of
root growth by edaphic as well as other factors is discussed.

THE SEASONING OF LUMBER OF EUCALYPTUS CAMALDULENSIS DEHN.?

By K. TISCHLER,

Forestry Division, The National and University Institute of Agriculture, Ilanot.

Introduction

This paper reports some work carried out in the wood technology laboratory
of the Forestry Division, Ilanot, on seasoning properties of lumber of Eucalyptus
camaldulensis Dehn., so far the main timber tree in this country 2.

Fast growth of this species causes tension wood and brittle-heart of the logs (3).
Collapse of fibers is also quite frequent in sawn material during the drying period
and leads to splitting, checking and a high shrinkage (2, 5).

The purpose of the series of experiments reported in this paper, was to find
a proper method of seasoning capable to reduce the defects listed above.

Materials and Methods i
Felled logs of 18—20 year-old trees, with diameters outside bark of 32—52 cm,

were selected from two locations:
a) From a windbreak in the vicinity of Hadera (32° 27’ lat. N, 34° 55 long. E);

b) From a plantation near Beit Shean (32°30' lat. N, 35° 30’ long. E).

The logs with an initial length of 1.90 m were cut into lumber of 30 mm thick-
ness by various methods : quarter-sawing, “pastard-sawing’’, and flat-sawing around
the log, down to a core of 10—15 cm.

The lumber taken from Hadera was divided into four lots. One lot was im-
mediately piled in a shed closed from three directions. Air-seasoning was carried out
in the spring as outlined in Fig. 1. A second lot was introduced into a dry kiln and
seasoned according to Schedule A.

1 Contribution from the National and University Institute of Agriculture, Rehovot,
1965 series, No. H 578.

2 The investigations were conducted in collaboration with Mr. M. Chudnoff.
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INFLUENCE OF HEAT AND DEHYDRATION ON GERMINATION OF PINE

By ADIVA SHOMER ILAN,

Department of Plant Physiology,
The Hebrew University, Faculty of Agriculture, Rehovot.

Seeds of Pinus halepensis and Pinus brutia were pre-dried either in an oven at
50°—100° C or in vacuum over 03012 at 30° C to similar levels of dehydration, and
germinated. Prehydration hastened the onset and markedly shortened the duration
of germination. The total percentage of germinating seeds was also increased. Ger-
mination was slightly enhanced by preheating at temperatures between 50° and 70° C
and delayed by preheating at 90° C and 100° C,

The results may be summarized by the following hypothesis : Heat has a nega-
tive effect on the onset of time of germination and viability of seeds while dehydra-
tion has a positive effect on both, Dry heat, like fire in nature, produces dehydration,
the positive effect of which might predominate over the heat effect. Viability is
preserved at rather high temperatures because of concomitant or previous de-
hydration.

It would be of interest to determine the effects of predrying on seeds of other
plant species, particularly those found in arid or semiarid zones. From these dster-
minations there might be discovered an optimum dehydration range at which ger-
mination is hastened and its rate increased, while at some higher degree of dehydra-
tion germination is delayed and its rate as well as the number of developing seed-
lings are decreased. It might be found that the influence varies according to species.

THE ANNUAL ACTIVITY OF INTERMEDIARY ROOTS OF ALEPPO PINE

By B. LESHEM,

Department of Plant Physiology,
The Hebrew University, Faculty of Agriculture, Rehovot.

A study was made of the annual activity of intermediary roots of Pinus hale-
pensis Mill. Roots were uncovered monthly around a few marked trees in three
different groves, situated on different soils at varying elevations above sea level. In
the dormant root tip, metacutization was found to conform to type II of Plaut
(1909). The suberized layer surrounds the initials and their immediate derivatives
and unites by a bridge of suberized cells in the cortex with the secondary endo-
dermis. When growth is resumed the cortical bridge persists and is seen as a brown
“band across the cortex, while the remnants of the layer which surrounds the apex
are pushed to the outer boundary of the newly formed cortex, The main root activity
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ENVIRONMENT AND TREE GROWTH IN THE RIFT VALLEY OASIS
OF EIN HATSEVA

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

Abstract

A monographical treatment is attempted of the environmental complex of the
Ein Hatseva (Ain Hasb) oasis in Wadi Araba.

Data on the oasis climate show a marked attenuation of the extremes prevail-
ing in the reg, with the intensity of the oasis effect varying according to season.
Their interpretation in terms of human physiology shows the oasis climate to be
closer to the “zone of comfort”.

Four major soil and vegetation units are recognized and a sketch map of their
distribution is presented. The center of the zonational complex of the seep consists
of an almost pure stand of Phragmites communis on chloride-sulphate solonchak.
with various hydrohalophytes occupying the fringes. Broad wadis with coarse
alluvium bear open stands of Tamaric mannifera while on sandy hummocky ridges
Alhagi maurorum, Imperata cylindrica, Nitraria retusa and Prosopis farcata are
prevalent. Seasonally flooded non-saline runnels and depressions intersecting the
reg form the habitat of linear communities of Acacia raddiana and A. tortilis.

Notes are given on the tree components of the natural vegetation, e.g. Acacia
raddiana, A. tortilis, Salvadora persica, Tamariz arborea, T. mannifera and Zizyphus
spina-Christi.

The results are reviewed of tree planting and afforestation in the groundwater
oasis and the reg. Species showing promise on solonchak are listed and the impor-
tance for planting is stressed of tamarisks — T. arborea, T. mannifera and T.
aphylla. The fast growth and high salt tolerance of Eucalyptus camaldulensis under
conditions of adequate water supply are emphasized.

Tree planting in the reg is shown to be possible provided due attention is paid
to the topography (depressions and runnels), with artificial floodwater irrigation
liable to improve survival and growth.
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