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Table 1. Sample trees mbsnenn ¥y — 1 av3v

D.B.H. Height of age
tree No. Condition height (m) (ecm) 1-st branch (years)

Location NX Yva aeen Yyn 232 ("®) nan (270) WP WK My "an (@nw) b
Ilanot MR 1 X2 healthy 15 24 2 30
2 X2 healthy 14 28 3 30
3 X2 healthy 13 27 3.5 30
Sha’ar haGay 1 X™2 healthy 8.7 23 2 20
X1 WY 2 X2 healthy 9 23 2 20
3 X™M2 healthy 11 34 15 30
4 Yy affected 19 33 3 30
5 Yo affected 12.5 41 2 35
6 yb |affected 12 42 2.5 35




Table 2. Phenological stages

2315130 BYabw — 2 nbav

BY2°DLAY BYI3K Vegetative organs

Reproductive organs 1377 2K

Location 8, 6, W, W, 1 t, 0 0 ) )2  od 02 @ (9 nK
Ianot Wi 103 174 5°5 20°5 1976 | 24-10-76 21-12-76 14-2  28-2  28-2  10-3  10-3  23-3  23-3 YK
Sha’ar haGay 25-2 11-3 18-4 18-5 13-5 15-6 | 22-10-76  23-12-76 13-2 25-2 25-2 11-3 11-3 17-3 17-3 X730 WY
(healthy) (X™3)
(affected) 25-2  11-3  18-5  31-5  15-6 | 22-10-76 23-12-76 13-2  25-2 11-3  11-3  17-3  17-3  17-3 X231 WY

1977 — 1978 (310)
Ianot 2-3  10-3 2-4 5-5  10-6  27-6 | 25-10-77 25-12-77  25-1  13-2  13-2 2-3 2-3 10-3  10-3 YN
Sha’ar haGay 1-3 8-3 31-3 4-5 15-6 29-6 X301 W
(healthy) (X™M3)
Sha’ar haGay 1-3 8-3  31-3 4-5  15-6  29-6 | 23-10-77 22-12-77 2-2  16-2  16-2 153 1-3 8-3 8-3 X231 WY
(affected) (yb)

For explanation of symbols see Materials and Methods.

mp 1 0" PIB3 XY 07RO N2



Table 3— Measurements of reproductive organs 313997 3R AT — 3 AbaY

anx TN n™21 nMEn Female shoots ~ 3170¥K — n"ap3 nmon
Location Date Male shoots First year 'R M@ Second year "3 W Third year "3 MW
lenght width lenght width lenght width lenght width
(em) (cm) (em) (cm) (cm) (em) (em) (cm)
stage ™R anm stage ™K annm stage ™R am stage ™ am
my (2"®) (27®) mT (2"®) (»"®) mT (2"®) (="®) mT (="®) (2"®)

Tlanot: mx
Lower portion 2-3"78 od 2.2 1.1 0Q 1.5 1.0 [+ 4.5 3.5 [*] 6.6 3.0 nnnn pon
upper portion 2°3°78 0d 2.5 2.0 0? 1.3 0.8 [+] 5.4 3.8 [+] 8.2 3.1 ™oy pon

Sha’ar haGay healthy (X™M3) X2 WY

Lower portion 17378 0d 23 1.1 09 11 0.7 +) 44 3.4 [+ 7.6 3.4 nhnn pon

upper portion 173778 0d 23 0.9 09 13 0.6 [+ 6.1 2.8 [+] 8.2 3.6 oy phn

Sha’ar haGay affected (y13D) X" WY

Lower portion 1°3°78 0d 1.8 1.1 0Q 1.0 0.8 [+] 4.7 23 [+] 4.8 2.4 nnnn pon

Upper portion 1-3-78 od 2.0 1.0 09 1.1 0.6 [+ 4.8 22 [+ 6.7 2.9 ™ pon




Table 4— Measurements of vegetative organs

B2°DLAY BYMAR NI —4 YAy

First year shoots "X MW "3

2-nd year shoots "3 MW "M%

3-rd year shoots "2 MW M3

Length Length Length Length Length Length
of of Angle of of Angle  Needle of of Angle  Needle
shoots  Width needles from shoots  Width needles from Fall shoots  Width needles from Fall
Location Date XN (em)  (mm) Colour (em)  shoot (cm)  (mm) Colour (em)  shoots (%) (em)  (mm)  (cm)  shoot (%) nK
TR TR TR TR nw TR TR nw
R +h annm pwonnn b+ anm ponnn pwon» asan anm wnen pwon»
($-1d-)] (2”n) yax (§-1d)] nm yas n”9) nnn (%) (t-1d-)] (t-1-)] (§-1d-)] nmm (%)
Tlanot: mx
Lower portion 27°6"78 5.1 1.8 5GYS5/6 7.0 30° 5.3 2.5 SGYS/4 7.0 70° 60 6.7 3.1 7.3 808 80 nnnn pbn
Upper portion 27°6"78 13.8 2.6 5GY6/6 8.0 30°  10.0 3.7 5GYS/4 8.2 60° 70 9.2 4.4 8.0 70° 90 oy pbn
Sha’ar ha Gai (healthy) (R™M2) X727 WY
Lower portion 2976"78 7.5 3.1 5GY6/6 6.0 28> 7.6 2.7 5GY5/6 5.9 60° 60 7.0 3.2 6.7 70° 80 nnnn pYn
Upper portion 2976778 29.5 5.0 5GY7/6 8.0 30° 19.3 6.5 5GYS5/6 9.2 60° 25 27.3 9.3 9.3 60° 80 1..3 w.u:
Sha’ar ha Gai (affected) (313D) X*371 WO
Lower portion 2976"78 48 2.8 5GY6/6 6.2 b 53 2.8 5GYS/4 6.2 50° 30 6.7 4.0 T 70° 80 nnnn pbn
Upper portion 2976778 8.1 2.8 IGY7/8 7.2 30° 6.3 3.4 5GY5/6 6.5 50° 50 7.4 43 7.8 60° 70 ™oy pon
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Fig. 1: Monthly rainfall amounts (mm) in the four experimental plots in 1980/81 and 1981/82. Top
Central Division (black terra rossa; white rendzina); bottom Northern Division (black
terra rossa; white rendzina). Data for 1981/82 are not available).
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Fig. 2: Survival (%) of seedlings from direct seeding. P.p.—Pinus pinea: P.b.— Pinus brutia; P.h.
Pinus halepensis. A Central Division; Northern Division: broken lines terra rossa: solid

lines — rendzina.
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Fig. 4: Height (cm) and survival (proportional to width of column) of containerized 3-5 — month-old
seedlings on three dates in 1981 — 1982. Columns above line — *Hilson’; columns below line —
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Northern Division; C — Central Division; re- rendzina; tr — terra rossa. The scale to the right in-
dicates 100% survival.
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Fig. 5: Height (cm) and survival (proportional to width of column) of naked rooted nursery stock on three

dates in 1981/82. Columns above line — stock raised in nursery beds; columns below line — stock

raised in containers. For explanation of symbols see Fig. 4. The scale to the right indicates 100% sur-
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Table 1. Seed Origin of two pine species used for provenance trials in Martyrs’ Forest, Nahshon
and Ramat haNadiv

e O e e e e

No. Latitude Longitude  Altitude, m

o Seed source WM PR amap TN P 2,01
Pinus halepensis 25wy IR

A2 Elea, Greece n 37°46'N  21°32'E 200

A3 Euboea, Greece nm 38°58'N  23°18'E 200

A6 Shaharia. Israel bR 31°36’'N 34°50'E 200

A7 Elkosh, Israel R 33°0I'N  35°18°E 500

A8 Sakiet Sidi Yussef, Tunisia op)le} 36°15'N P i <l ST

A9 Oum Djeddoury Tunisia o 35°38'N TR

A 10 Djebel Selloum, Tunisia [} )12) 35°05'N B AREN

All Aures. Ras Tababuolite, Algeria 1R 35°10'N 5°50E (| ...

A 12 Zaouia-Ifrane, Morocco P 33°15'N 5°23'w 1200

Al3 Jebel-Afra Selminte, Morocco \Irdi’e] 30°44'N 7°55'W 1700

Al4 Bouksane, Morocco i nte] 35°03'N 5°08'wW 950

AlS Tamga Zaouia. Morocco iraita] 32°02'N 6°07'W 2000

Al6 Sapertujar, Spain 50 37°10'N 15w 800

A7 Guadalmedina. Spain 750 37°02'N 2°15'W 1000

Al8 Maria, Spain DD 37°40’'N 2°100' W 1299

Al9 Cehegin, Spain T50 38°05'N 1° 55'wW 850

A20  Jarafuel, Spain DD 38°55'N 1°55'W 600

A 2] Serra, Spain DD 39°50'N 0°28'W 300

A 29 Aures-Beni Melloul, Algeria aox 35°10'N GYSOLB T | L

A 30  Senalba, Algeria AW e MLEEEL L

A3l Telagh, Algeria W v ol Sl e e

A 32 Quarsenis, Algeria %% 35°05'N SPOE | ...

Pinus brutia  muna 1R

B I Chania, Greece m 35°17"N  23°ST'E  300-140

B3 Lassithiou, Greece nr 35°06'N  25°32'E 1100

BS Cyprus 1o™sp 35°17E 100-200

B6 Marmaris, Turkey MmN 37°00'N  28°18'E 100-250

B7 Isparta, Turkey mOMn 38°04'N  29°32'E  1050-1150

B8 Diizlercani, Tui .2y oMn 37°03'N  30°25'E 100-250

9 Pamucak, Turkey MmN 37°40'N  30°41I’E  750-1250

B 10 Bozburum, Turkey moMn 37°2I'N  30°45°N  200-300

B 1l Bakara, Turkey =il 36°09'N  32°43°F  100-200

B 12 Silifke, Turkey moMn 361N 33°4yE | ...

Al3 Campolii, Turkey oMn 41° 50N 32°20'E 70

14 Baspinar, Turkey hieih] 37°48'N BYISIE L

A l5 Kizildag, Turkey OMnN 32°2I'N  35°20'E  300-5000

A16  Zawite, Iraq Py 36°35'N  44°20E

O



Table 2. Height and survival of 5-year-old seedlings of 7. halepensis

.5 933 250 MK PN Yo mdpy nan .2 a3y

Martyrs’ Forest  2YWYyTpn Nahshon 7NWOM Ramat haNadiv  2"127 029
Prov. Height, m Survival, % Prov. Height, m Survival, % Prov. Height, m Survival, %
BOyIn NP nan mrdp 2O PR nan mrbp 2O NPR namn mbp
A7 093 A 788.ABC A6 275 A 655ABC A2 270 A 947ABC
A6 091 A 87.8AB A2 2714 A 879 A A3l 244 8B 989 A B
A3l 0.90 A 619ABC A7 267TAB 71.7AB A LS 222BC 894ABC
Al9 0.89 AB 62.5ABC A 32 238ABC 65.3ABC A1l 220BCD 999 AB
A 32 088 AB 66.1 ABC A3l 232BCD SZARC A 10 211BCDE 98.3.AB
A l6 0.88 A B 5. TABC A3 221¢€D 619ABC AlS 206BCDE 98.5A B
A2 0.86 ABC 89.3AB A9 21I0CDE 468BC A6 202BCDE 904 ABC
A 10 085ABC 86.6 ABC A l6 208CDE 525ABC A29 200BDDE 1000 A
A lS 085ABC 61.2ABC A8 206CDE 541ABC Al7 196CDEF 884 B C
Al8 085ABC 829ABC Al3 204CDE S50ABC A 30 I90OCDEF 97.1AB
Al7 084ABC 929 A A2l 203CDE 61.9ABC Al9 I90CDEF 100.0A
A9 083ABC 75,6 ABC Al4 202CDE 548ABC A2l 184CDEF 999 AB
A2l 0.82ABC 684 ABC A 10 201CDE 70.5AB A l6 182CDEF 989 A B
A 30 082ABC 79.3ABC Als 198CDE 489B C Al2 I81ICDEF 1000 A
A3l 0.82ABC 89.0AB Al9 1.96CDE 87.6 A A1 I180CDEF 945ABC
Al4 0.77ABC 64.7ABC Al2 195CDE 704 AB A9 1.7CDEF 1000 A
Al2 0.74ABC 820ABC A 30 194CDE 690AB A 32 1.76CDEF 999AB
A8 0.73ABC 729ABC Al8 192CDE 709AB A3l 1.JSCDEF 1000 A
All 0.70ABC 43.6C Al7 189 DE 814 AB - A2 I.L70EF T C
A 20 0.68 ABC 80.8AB A 20 I.L78EF 61.3ABC Al4 1.67EF 98.3AB
A 29 0.64BC 48.2BC A 29 1.66 F 65.1ABC A 18 1.66 EF 956 ABC
All 0.62C 878AB All 1.33F 290C All 147F 86.6 BC
X =0.81 X = 76.1 X =208 X =64.1 X =194 X =973
SD =0.15 SD=179 SD =0.32 SD =5.7 SD =0.30 SD=39

Data followed by different letters are significantly different at the 5% level.
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Table 3. Duncan’s Multiple Range Test for height and survival of 5-year-old seedlings in three field plots.
Pinus brutia  mv193 11X
Martyrs’ Forest  BowyTpn 9y Nahshon 1WM Ramat haNadiv 27377 n»Y
Prov. Height, m Survival % Prov. Height, m Survival % Prov. Height, m Survival %
2OV P man mbe 2Oy NP nan mbp 2O P nan mbp

B 14 0.82 A 694 ABC B5 1.69 A 542 AB B 1l 1.90 A 96.3 ABC
B 12 0.81 A 83.8AB B 6 1.58 AB 43ABCD B 12 1.73 B 100 A
B 13 0.78 A B 91.3AB B 1l 1.56 AB 426 ABCD B 12 1.L73AB 99.6 AB
B 15 0.78 A B 771.7ABC B 14 1.50ABC 57.8 A B 14 1.56 B C 956 ABC
BS 0.76 A B 83.6 AB B 15 1.SOABC 40.7ABCD B 6 1.53BC 84.6 CD
B9 0.75A B 852AB B9 143ABCD 138CDE B 13 1.46 BCD 89.2BC
B 6 0.74 AB 78.2ABC B8 1.37ABCD 522ABC B8 146 BC D 100.0 A
B7 0.72ABC 823AB B 12 1.33ABCD 37.8ABCD B 10 1.37CD 80.7C D
B 10 069ABCD 703ABC B 13 1.33ABCD 542AB B9 1.34CD 81.8CD
B 1l 066 ABCD 94.8A B 16 1.L1I7BC D 22.3 ABCDE B7 15195 999AB
B 1 0.65BCD 3.7D B 10 I.L11CD 3IL5ABCD B5 1.16 D 83.3CD
B8 0.62BCD 87.8 A B Bl 093D 122 ED B3 0.86 E 63.3D
B 16 0.53CD - 1IBIE B7 0.88 D 1S2BCDE
B3 0.53D 38.8C B3 0.70 D 23K

X =0.71 X =734 X =136 X=325 X =144 X=92.6

SD =0.11 SD =6.8 SD =0.29 SD =6.7 SD =0.21 SD =29

Data followed by different letters are significantly different at 5% level.
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Table 4. Significance of correlation coefficients (r) between
height at 5 years of age, and longitude and altitude of seed

origin.

Significance of r for T3¥ » MPRAR

n n
e TIRA P " pom
Longitude Altitude
Pinus halepensis £°2W17 11X
Martyrs’ Forest i N.S. WP W
Nahshon i . nwm
Ramat haNadiv N.S. N.S. 210 NP7
Pinus brutia W12 17X
Martyrs’ Forest 3 N.S. WP W
Nahshon N.S. < nwm
Ramat haNadiv i N.S. N Nl

* Significant difference of P = 0.05
** Significant difference at P = 0.01
N.S., not significant

11771 NIRYIN

P = 0.05 -2 pn2m wIon *
P = 0.01 -2 pn2w w00 **
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Table 2. Number of bark beetle outbreaks in pine plantations in Israel during the years

1968-1980.
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No. of outbreaks Year
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Fig. 1. Number of trees killed as related to total number of trees in each sample unit (figures in parentheses
indicate the number of sample plots in each density group).
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Fig. 2. Number of trees of different DBH killed (dark part of histogram) as related to total number of trees
in each sample plot of the Matta forest.
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Fig. 3. Local pine timber production Gincluding a small amount of cypress) in Israel in 1953-1980. (Based
on data supplied by the Forestry Department. Jewish National Fund).
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Table 1.— Seed origins of eucalypts in experimental plots.

DOV NP VD .1 173

Mean max. of

Mean min. of

Altitude rain-fall hottest month  coldest month Topography
No. Species Provenance Latitude Longitude (m) (mm) (°C) (°C) and soil
‘DR Y3IDN
owa ‘DR ¥IIRR nmvm
B w wmnb s Apnwmnd XN
R-1- I b YN PR an" P TR WP ('n)  (»"m) TNy ann nr2 e
1 E. occidentalis 21 km E of
oqwcuiuﬂaz X Katanning, W.A. 33942'S 117° 45'E 310 493 33° 4 4 saline depress nvn
2 do, 62 km N of 339308 121°45'E sion
Esperance, W.A. 448 29 6 heavy clay. noXId N°NoN
3 do. 3 kmE of 339528 121°53'E flooded
Esperance, W.A. 660 26 7 one-metre 23 Yy n'hin
Rl do. 5 km E of Cape Le 3IN56'S 122°18'E deep white oo n
Grand, W.A. sand on clay
dune sand mart in
5 do. Pelugot, Israel 31° 38'N 34 44'F 250 411 32° 7
6 E. kondininensis 10 km E of 33°07'S 118° 28'E 288 342 320 §° sandy edge o»hn 0w
2VPIMIP X Lake Grace, of saline nnbn Sw
W.A. swamp
7 E. loxophleba 21 km E of 33° 42'S 117° 45'E 310 493 33° 5 saline anon
maboDopYy X Katanning, W.A. depression
8 E. sargentii Hine Hill 31°29'S 118245'E 329 324 34° 5 saline flat anon
MWD X
9 E. spathulata 21 kmE of 33° 42'S 117°45'E 310 493 33° 4 saline anon
nuYIvDD X Katanning, W.A. depression
10  E. wandoo 5 km N of Moorine 31°14'S 119° 19E 358 292 35 4 yellow sand N
RRthRI Rock, W.A.




Table 2. Experimental plots: location and envir »19%0 NpYR KRN .2 773D
‘En Yahav Yotvata Di Zahav
am Py nnavy Fhilat
Latitude N 30°37 29°53’ 28°30’ '3 2amI Wy
Longitude E 35°1r 35°03’ 34°01’ ™ IR WP
Altitude (m) —25 80 5 ('n) oM
Soil solonchak p’¥n”10 solonchak 31”0 sand yPp
Vegetation Juncus maritimus D. bipinnata, A. maurorum, none nnx
Nitraria retusa, N. retusa, Atriplex

Desmostachva bipinnata, halimus, J. maritimus

Alhagi maurorum m™zn ma mhna an

oD MY We nop mYn ,oup mY®

m™yn ma . mhnn aen »° W0

Annual rainfall (mm) 43.0 30.0 17.0 (D”2) *MY owa
Mean max. of hottest 38.4 39.0 33.8 n2A°h 'HDL YWD
month (°C) ana ont wnnb
Mean min. of coldest 8.3 8.0 13.6 "My 'Bv YD
month (°C) anra apn onnd
Mean daily R.H. (%) 44.5 37.3 mn® v o yxon
(%) nom MR
Annual evaporation (mm) 2990 3580 -~ (®”2) MY MIRNA

illy =



Table 3. ‘En Yahav: tree growth and leaf composition.

©'9¥7 NIPPTAY BYEYA NIANDAN : 37 PY .3 Naw

Sample tree

Leaf analyses

B Py ooy mpr1a
leaf
Survival Height height D.B.H. area dry matter Cl Na
No. Species (%) {m) (m) (ecm) (cm?) (%) (mg/em?) (%) (%)
Y gy WA
nbp nan man I noy
on ol (%) (') (') (»”0)  (*n”d) (*n"d) ichl
1 E. occidentalis 22.2 2.0+0 2.0 45.6 57.3 24.2 0.92 1.18 DYLITEPIN X
2 E. occidentalis 55.6 2.6+1.2 3.9 5.9 48.7 59.4 28.7 1.35 2.00 DYLITEPIN K
3 E. occidentalis 33.3 3.1+0.8 3.6 4.7 44.8 54.0 24.8 0.85 1.73 DHYUITIPIN K
B E. occidentalis 33.3 1.5+0.2 1.6 39.0 53.4 23.6 1.28 2.00 DYLITEPIN X
5 E. occidentalis 222 2.540.1 2.6 3.1 39.7 54.8 28.0 0.78 1.09 u&dquﬂi XX
6 E. Kondininensis 0.9 0.9 1.42 1.55 TUWPIMIP K
8 E. sargentii 222 1.9+0.3 2.1 38.2 60.6 28.8 0.58 1.55 WL X
9 E. spathulata 22.2 2.0+1.6 3.2 3.2 57.2 0.92 2.62 oYL X
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Table 3. ‘En Yahav—Soil analyses of root zone of sample trees (cont.) (U2 BYWIIWA N2 K3 PP NpYIa M Py 3 nbav

Water content E.C. Water extract from saturated paste
X S.A.R.
at saturation mmho/cm meq/100g soil oy

b |
No. “ % i nvm YPIP '3 1007.2.8.2 11 PP NOW N3 T
Yy

.on Ya B nYonwn Ca Mg Na Cl moe
1 55.0 14.2 1.9 1.1 5.1 5.0 18.1
2 55.0 31.6 3.4 3.4 13.1 17.4 30.4
3 57.5 20.5 1.9 1.5 1.9 8.0 25.8
4 55.0 24.1 2.0 1.8 2.0 7.7 24.1
5 47.5 15.8 1.4 1.1 4.6 5.7 18.8
6 57.5 14.2 3.0 1.2 14.4 4.2 41.5
8 62.5 33.6 2.8 2.8 17.2 20.0 41.7
9 57.5 27.2 2.4 1.9 11.9 13.8 34.2

i



Table 4. ‘Yotvata: tree growth and leaf composition.

2°%¥7 NIPYI3Y BO¥YN NINNDAN : ALY .4 NP3Y

Sample tree

Leaf analyses

oA Py 2%y npra
leaf
Survival Height height D.B.H. area dry matter Cl Na
No. Species (%) (m) (m) (em) (em?) (%) (mg/em?) (%) (%)
now v N
mop man man wp oy
on P2 (%) ('m) ('m) (")  (*r"®) (’»"®) =R
1 E. occidentalis 44.4 2.0+0.9 2.8 2.5 43.7 59.4 25.4 0.31 1.64 DYLITEPIN X
2 E. occidentalis 66.7 2.6+1.4 4.4 4.4 40.9 64.2 27.9 2.56 2.87 DYLITEPIN K
3 E. occidentalis 55.6 2.2+0.8 3.3 3.3 40.4 53.0 27.4 1.14 1.55 DILITEPIN X
4 E. occidentalis 33.3 2.040.5 2.3 2.1 56.1 55.0 19.8 1.13 2)13 DHLITIPIN X
5 E. occidentalis 44.4 3.140.3 3.5 4.5 41.2 56.3 26.9 1.35 1.27 DBIIMIP K
7 £. foxophleba 66.7 2.8+1.0 4.5 5.8 53.7 56.7 20.6 1.28 2.00 nabooph X
8 E. sargentii 44.4 2.0+0.5 2.8 2.2 46.6 69.0 23.9 0.92 1.73 WL LK
9 E. spathulata 22.2 1.0+1.0 1.0 5 64.4 1.92 2.87 noYIvsD X
10 E. wandoo 88.9 1.840.7 3.0 2.9 45.5 60.0 24.3 1.85 1.73 TR



Table 4. Yotvata

an3vy 4 avaw

Soil analyses of root zone of sample trees (cont.) (URT) BTNWA M3 INK3 YPIp NP
water content BC. Water extract from saturated paste S.A.R.

at saturation mmho/em meq/100g soil om

.o» % nInn mhm YPIP 100/p.K.2 I YPIp ROYY N¥B mn
No. mma o nYvnwn Ca Mg Na Cl moo
1 82.5 15.8 2.6 1.0 9.7 9.1 25.4

2 62.5 21.1 1.9 0.6 11.8 10.0 42.3

3 70.0 22.4 23 0.9 12.8 1.9 38.2

4 55.0 29.1 2.4 0.9 13.6 14.3 44.8

5 82.5 16.0 2.7 1.2 9.1 9.9 22.6

6 47.5 28.0 2.1 1.3 9.9 1.9 34.4

7 65.0 20.0 2.0 0.6 9.7 9.1 33.3

8 50.0 13.4 1.4 1.0 3.9 4.2 16.2

9 90.0 12.0 33 0.7 1.7 6.9 18.0
10 57.5 14.4 1.6 0.5 6.0 5.7 24.4
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Table 5. Di-Zahav: tree growth and soil composition.

L'WIWR N3 MR PPN NIPTIAT BYEYN NIRNDAN 3 T S o3

DuT Yy
Sample tree

DRI pyn Sw pwAwa nv3 IMR3 ¥pIp hpTTa
Soil analyses of root zone of sample trees

Survival  Height height  D.B.H. E.C.  (2.m) ™M ypap hewn Mem

% m m cm mmho/em  Water extract from saturated  S.A.R.

No. Species vy a3 Asn oy MW paste p.p.m. ™ om

on PR (%) ('n) ('n) (2"D) momwn (Ca) (Mg)  (Na) (Cs) moe
1 E. occidemalis 77.8 4.7+0.8 4.2 5.8 6.8 846 26 304 625 14.5 SHLITIPIR X
2 E. occidentalis 66.7 4.6+0.3 4.5 5.9 y & 723 28 541 1145 27.9 SHLITIPIN K
3 E. occidentalis 44.4 3.9+0.4 4.5 5.3 5.8 788 46 454 1360 22.2 DYUITIPIN X
5 E. occidemalis 333 3.4+0.9 2.4 33 6.2 725 20 200 532 10.4 DHVITIPIN X
7 E. loxophleba 50.0 4.7+1.4 5.6 5.2 7.0 1465 24 326 710 11.9 naboweph X
8 E. sargentii 100.0 4.5+1.2 5.7 5.3 1.5 808 29 430 1008 21.1 w0 X
9 E. spathulata 64.3 2.8+0.7 4.0 5.0 8.2 834 42 5i0 1252 25.9 mhwoe X
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hardly of relevance, since by 1910 only small areas of vineyards and orchards destined
for the future villages of Kefar Sava and ‘En Hay (Kefar Mallal) had been planted (Kar-
mon 1970; see also Survey of Egypt 1918b).

Without precluding the possibility of some cutting of trees having taken place during
World War I by the Turks, the wholesale destruction of the oak forest in the southern
Plain of Sharon can hardly be attributed to the Turkish forces. On the contrary, the
evidence presented above suggests that the ruin of the forest occurred between
Napoleon’s campaign of 1799 and the eve of World War I (Dalman 1914, 1922-23),
possibly reaching its peak during the Egyptian rule in the 1830s and in the aftermath of
new settlement in the plain (Karmon 1960, 1961). At the time of the Survey of Western
Palestine (Conder and Kitchener 1880, 1882), the southern part of the forest of Meski
and Gen. Kléber’s ‘bivouac de la forét’ (Doguereau 1904; Jacotin 1818; La Jonquiére
1899-1907; Millet 1903) had already disappeared and map sheet XIII (Conder and
Kitchener 1880) showed but traces of forest in the surroundings of Sheikh el Ballutah.
In view of the contradictory descriptions by Conder (1874, 1875, 1876, 1878) and the
discrepancy between map sheets X and XIII in the graphical treatment of the oak forest
(Conder and Kitchener 1880), it is impossible to take literally the picture projected by
the maps and accepted by Eig (1933), viz. oak forest extending from Bet Lid to the
southern border of sheet X, and traces of ancient forest from the northern border of
sheet XIII to the Yarqon River and between Petah Tigwa and Yehud.

History does not repeat itself, and there will never again be an oak forest in the
southern Sharon. Yet, its memory lingered on during the British Mandate, long after it
had disappeared, in the names of six newly created village units, e.g. Ghabat el
‘Ababisha, Ghabat Jaiyus, Ghabat Miska, Ghabat Kafr Sur, Ghabat el Taiyiba el
Qibliya and Ghabat et Taiyiba esh Shamaliya, the word ghaba meaning forest or wood
(Jardine and McArthur Davies 1940). Nevertheless, Tabor oak is not on the verge of
extinction in the southern Plain of Sharon; numerous trees of varying sizes and ages oc-
cur, singly or in groups, on land unoccupied by, or unsuitable for, agriculture or any
other use. Since grazing and cutting for fuel, etc., are no longer practiced in the Sharon,
seedlings and regrowth from old stumps can grow unharmed and reach tree size; large
trees are still found in the environs of Kefar Yona, Ilanot, Tel Zur, Ramatayim and
elsewhere, and a fine oak with a D.B.H. of 64 cm grows on the site of the former village
of Kefr Saba (now Giv’at Eshkol).

The southernmost Tabor oak known to us, on the site of the former village of Fajja
(now on the eastern outskirts of Petah Tiqwa), was cut during road construction in the
1970s.
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Near Jaffa there are low oak bushes, which spring from the roots of a forest, now en-
tirely felled, and east of our camp, an open woodland exists, with a ruin called Umm es
Sur..." (Conder 1878). It is significant that the term ‘stump’ as used by Conder (1874,
1876) does not mean ‘projecting remnant of cut or felled tree’ (Concise Oxford Dic-
tionary, 4th ed., 1951) but is employed to describe a live rootstock with woody leaf-
bearing shoots. There is therefore the possibility that we may visualize the ‘traces of an-
cient forest’ of sheet XIII of the Survey of Western Palestine (Conder and Kitchener
1880) as scattered low coppice of oak extending to south of the Yarqon River as far as
Yehud, since it is hard to imagine that the survey team would have mapped dead
stumps.

Karmon (1970) mapped the land use in southern Sharon as of per 1910: his map
does not show any woodlands, although he stated in the text that ‘in certain parts of
Sharon some residual oak forests persisted.” Dalman (1914, 1922-23), travelling from
Qalgilya to Tulkarm and along the coastal dunes on the eve of World War I, noted that
the central plain was by now devoid of forest (‘waldlos’).

Reference was already made to new settlement, under and after the Egyptian rule, in
the southern Plain of Sharon in the 1830s and 1840s (see above), and intensification of
agriculture could have contributed to the destruction of the forest. Yet, Arab villages
located in the general area of the oak forest of sheet X of the Survey of Western
Palestine (Conder and Kitchener 1880) were few and their population was small (Con-
der and Kitchener 1882). Since a comparison with the Mandate map (Survey of
Palestine 1937) shows that in the intervening years no new Arab villages had been es-
tablished, the general pattern of settlement (excluding nomads) at the time of the Survey
of Western Palestine may have been the same as that on the eve of the World War,
although the population may have increased somewhat (Table 1). Jewish settlement was

Table 1.— Arab settlement in the southern Plain of Sharon in area of former oak forest.

After Conder and After Survey of Palestine (1937) Grid
Kitchener (1880, 1882) and Jardine et al. (1940) )
reference

Name Population Name Population

El Mughair - Kh. Beit Lid 850 140192
Kh. el Jiyyuseh ‘azbeh’ * Kh. Jaiyus hamlet 137181
Miskeh 300 Miska 750 143180
Tabsor ) Tabsor (Kh. ‘Azzun) 140 139178
Kefr Saba 800 Kafr Saba 900 144176

1 ‘A small mud hamlet.’

2 Temporary detachment of a mountain village in the Coastal Plain; it differs from khirba in that it has no
permanent buildings.

3 ‘A mud hamlet of moderate size.’
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Ballutah, now part of the built-up area of Ramatayim) on sheet 44, with Gen. Kleber’s
camp located within the forest. Farther south only single trees were indicated north of
the Nahr Ougeh (Yarqon River) to the latitude of Dahr (Sheikh Muwannis); south of
the Yarqon single trees were also shown north of Jaffa and east of Melebbis (Petah Ti-
gwa). Thus, the wooded area was in the main confined to the environs of Kefar Sava
and Ramatayim. Since Dahr, Melebbis and Meski were located on the surveyed route
of the French army in 1799. the reliability and correctness of this part of the map are
adequate; however, since on the march to Acre (‘Akko) the army followed the eastern
road along the foothills of Samaria (via Qalansuwa and Qaqun) and retired along the
seashore, the vegetation inbetween may have partly been guesswork (Karmon 1960).
La Jonquiére (1899-1907) quoted several references regarding the forest of Meski;
Kléber dated his dispatches to Napoleon from the ‘bivouac de la forét’, Detroye
described it as ‘un bois de chénes, trés clairsemés et fort rabougris’, Jacotin noted that
the forest ended before the army reached Tira, eté. According to Gen. Doguereau
(1904) the army entered the forest three miles after crossing the Yarqon, and Pte. Millet
(1903) wrote that before reaching Meski, there was a large forest of only oak, the only
one he saw in Syria.

The destruction of the forest started apparently in the 1830s, when Ibrahim Pasha
cut large portions of woodland to provide the Egyptian ruler Muhammed Ali with fuel
and material for ship-building (Karmon 1961). At the same period, a certain amount of
settlement took place in the plains; new villages in the area we are concerned with here,
were Bir ‘Adas (near Elishama’), Kefr Saba, Tabsor and el Mughair (Kh. Beit Lid)
(Karmon 1960). However, Ritter (1852), drawing on Eli Smith’s voyage in 1843, still
described the road from Antipatris (Rosh ha‘'Ayin) to Kefr Saba as ‘a series of low
woody hills.

The Memoirs of the Survey of Western Palestine (Conder and Kitchener 1882) refer,
unfortunately. but briefly to the oak woodland on sheet X, and not at all to the traces of
forest on sheet X111 (Conder and Kitchener 1880). The country southwest of Mukhalid
(Netanya) was described as “an open woodland of oak, the trees attaining a fair size’:
‘south of Mukhalid are the Nefeiat or club-bearing Arabs who roam the marshes and
oak woods’. and the ruin of Umm Sur (between Zur Moshe and Ge’ullim) is said to be
surrounded by ‘several fine oak trees’ (Conder and Kitchener 1882).

Conder's descriptions of the oak forest of the southern Plain of Sharon are open to
various interpretations and are quoted verbatim. Referring to the description of An-
tipatris by Josephus (Ant. XVI, 5, 2 and Wars I, 21, 9) Conder (1874) observed that
‘the trees are no more, having shared the fate of the great oak forest, the stumps of
whose trees cover the sandhills from Mukhalid to Jaffa.” He described the forest of
Assur as ‘the long extent of park-like scenery in the neighbourhood of Mukhalid whose
groups of ...oak ...are dotted over the rolling plateaux of semi-consolidatd sand’
(Conder 1875). Elsewhere, he depicted the same forest as an ‘open country scattered in
some parts quite thickly with oaks of moderate size, but farther south, the forest of
Saron is only represented by the stumps of trees thickly posted, from which numerous
low bushes are sprouting’ (Conder 1876). And still elsewhere he wrote: “The country
near the coast [of Mukhalid] was here all with blown sand., with scattered bushes. ..
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are missing, and hardly two trees were visible” (Dalman 1922-23). A description of the
former forest by an old Negro was quoted by Eig (1933).

Eig (1933) observed but few stunted oaks in the southern Plain of Sharon and relied
upon the Survey of Western Palestine (Conder and Kitchener 1880) to reconstruct the
former distribution of Q. ithaburensis. On sheet X oak forest (specifically inscribed as
such) extended from Ras el Mallul, somewhat northwest of Bet Lid. to the environs of
Kefr Saba and beyond Tabsor to the southern border of the sheet. (For the sake of com-
pleteness it is noted that small areas of forest extended eastward on sheet XI to west of
Qalansuwa and of Qalgilya.) On sheet XIII the area between Mulebbis (Petah Tigwa)
and the gardens of El Yehudiyeh (Yehud) was inscribed ‘traces of ancient forest’: the
same symbol of tree stumps was also used sparingly between the Nahr el *Auja (Yargon
River) and the northern border of the map, where two low hills — Sheikh el Ballutah
and Tell el Mallul — recall the occurrence of oak. (Both ballur and mallul signify
deciduous oak.) The implication to Eig (1933) and later authors (e.g. Reifenberg 1955:
Karmon 1961; Zohary 1962) was that, in analogy to the great oak forest of Karkur —
Pardes Hanna on sheet VIII (see above), the oak forest of the southern Sharon on sheet
X was cut during World War I. However, no supporting evidence is available for this
~ contention.

The comparison between sheets X and XIII of the Survey of Western Palestine (Con-
der and Kitchener 1880) leads to questioning the extent of the forest in the 1870s. As
noted above, forest was mapped on sheet X, whereas only traces of forest were marked
on sheet XIII. It is, however, obvious that the border between forest and traces of forest
cannot have been a straight line, running from west to east and corresponding to the
boundary between map sheets; this boundary is not related to any topographical.
geological, edaphic or other factor but is simply determined by the size of the map
sheets and, in this particular case, is the parallel of 32°10" latitude (the latitude of Her-
zliyya). The reason for this discrepancy in describing the forest vegetation, which Eig
(1933) failed to notice, lies in the fact that the ‘ornament’, i.e., the symbols depicting the
vegetation and other surface features, was drawn by two different teams of
draughtsmen: Sgt. J. Malings and Corp. W. Wilson on sheet X. and E.L. Maule and
Corp. Wilson on sheet XIII. (Sheet X1 was ‘ornamented’ by Sgt. Malings.) The question
therefore arises whether ‘oak forest’ on sheet X extended to sheet XIII. or whether the
‘traces of ancient forest’ of sheet XIII describe also the condition of the oak forest on
sheet X.

The oak woodland of the southern Plain of Sharon was referred to by the Crusaders'
as the forest of Assur (Smith 1966) and the district between Arsur and Tour Rouge
(Kh. el-Burj) was called ‘La Forest’ (Prawer and Benveniste 1970): Tasso termed it ‘the
enchanted forest’ and Napoleon called it ‘la forét de Meski® (Miska, near Ramat
haKovesh) (Smith 1966).

Sheet 45 of Jacotin’s map (1818) shows only scattered trees southeast and east of
Ommkaled (Netanya) and Arsouf. Dense forest is marked from south and west of
Meski to east of Ali Ebn harami (Sidna Ali) and to the latitude of Ezbet (Sheikh el

1 The assumed extent of oak forest in the Sharon in Crusader times was mapped by Karmon (1961).
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IN DEFENSE OF THE TURKS. A STUDY OF THE DESTRUCTION OF TABOR
OAK FOREST IN THE SOUTHERN PLAIN OF SHARON*

By R. KARSCHON

Division of Forestry, Agricultural Research Organization, Ilanot

Summary

The commonly held view that the oak forest of Quercus ithaburensis Decne. in the
southern Sharon between Bet Lid and Kefar Sava was cut down by the Turkish army
during World War 1, is dismissed. Its destruction may have started in the 1830s under
Egyptian rule and in the aftermath of the renewed scttlement of the plain. Its condition
and extent, at the time of the Survey of Western Palestine in the 1870s, are not clear in
view of many contradictory descriptions and the striking difference between map sheets
X and XIII showing ‘oak forest’ north of Kefar Sava and ‘traces of ancient forest’ south
of Kefar Sava and between Petah Tiqwa and Yehud, respectively; this difference is
shown to be the result of the work of different draughtsmen and the possibility is not ex-
cluded that low oak coppice may have occurred also south of the Yarqon River. At the
eve of World War I the southern Plain of Sharon was already described as devoid of
forest.

Since the publication of Eig’s classical paper (Eig 1933) it is commonly accepted (e.g.
Reifenberg 1955; Karmon 1961; Zohary 1962) that until the beginning of the 20th cen-
tury the Plain of Sharon was well wooded; the belief was held that the two Tabor oak
(Quercus ithaburensis Decne.) forests mapped by the Survey of Western Palestine
(Conder and Kitchener 1880) were cut down mainly during World War I by the
Turkish forces to supply fuel and sleepers for the vastly expanded network of military
railways (Djemal 1922). Whereas this conclusion is essentially correct with regard to
the forest of Karkur-Pardes Hanna, critical perusal of the existing sources throws
severe doubt on the condition and extent, at the time of the survey, of the oak forest in
the southern Plain of Sharon and suggests that much of the destruction may have taken
place prior to World War 1.

The destruction, by the Turkish forces, of the Kerkur forest mapped on sheet VIII of
the Survey of Western Palestine is, indeed, well documented. A forest railway was built
during the war from Tulkarm to the environs of Qannir (near Regavim) in the hills of
Samaria, with a branchline to Hadera (which the British called Likhtera), for the extrac-
tion of timber (Survey of Egypt 1918a; Djemal 1922). Before the war, riding from
Kerkur to Caesarea, Dalman (1909) crossed ‘a fine park forest’, but after the war he
lamented that ‘the beautiful deciduous oaks which in 1909 formed here a park forest,

* Publication of the Agricultural Research Organizatin, Bet Dagan, Israel. 1982;series, No. 1259-E
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therefore, the possibility to plant these trees either on playas of the Wadi ‘Arava such as
at ‘En Yahav, Yotvata and elsewhere, or under irrigation with brackish water as
demonstrated at Di-Zahav. Planting on playas should be preceded by thorough soil sur-
veys to exclude areas with extreme salinity amounts where survival and growth may be
expected to be low. At the same time, determinations should be made of the fluctuations
of the groundwater level to dispense with the need for irrigation. The value of even small
tree plantings in otherwise barren land and their sociological and economic impact can
hardly be exaggerated.

The major finding of our investigation is the fact that salinity resistance of a given
species may vary depending upon the seed origin. This was demonstrated in the case of
E. occidentalis but could apply as well to other species. Therefore, for planting
eucalypts on highly saline soils, seeds'should be collected from saline sites in the areas
of distribution of the species (or from artificial plantations on saline soils) where natural
selection has led to the elimination of less resistant types, and provenance trials in-
cluding a large number of seed sources t_‘rom saline habitats should be laid out.

Results of natural selection could be enhanced by selection in the nursery by
irrigating the stock with increasing amounts of saline water, and after planting-out by
vegetative reproduction of the most resistant and fast-growing trees.
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Survival and Height Growth

Survival and height growth of the species and provenances tested decreased generally
with increasing salinity from Di-Zahav to ‘En Yahav, although there were exceptions
to this rule (Tables 3-5). Good survival and fast growth at Di-Zahav may, however, be
related not only to lower salinity (electrical conductivity = 5.8-8.2 mmho/cm) but also
to the light soil (sand) and good water supply provided by bi-weekly drip irrigation.

Among seed sources of E. occidentalis, provenance No. 2 (from 62 km N of Es-
perance, W.A.) is conspicuous in all plots by its relatively good survival rate and tall
height. In spite of above-average salinity in the root zone (electrical conductivity 31.6
and 21.1 mmho/cm, respectively, at ‘En Yahav and Yotvata), the trees selected for
further study were among the tallest in the lots. Among the other species E. sargentii is
conspicuous even at ‘En Yahav, where the electrical conductivity reached the highest
level (33.6 mmho/cm) recorded in the study. At lower salinity levels (20-30 mmho/cm)
E. kondininensis and E. loxophleba at Yotvata and E. spathulata at ‘En Yahav proved
to be remarkably salt-resistant and to exhibit good height growth.

Leaf Dry-Matter Content, Xerophylly, and Sodium and Chloride Contents

As shown in Tables 3 and 4, the leaf dry-matter content, rate of xerophylly, i.e.,
amount of dry matter per unit area, and sodium and chloride contents of the leaves
varied markedly according to species and seed source. Not unexpectedly, these charac-
ters are related to the salinity in the root zone. As a result, the highest values of these
parameters were usually recorded for those trees growing in the most saline soils, viz.,
provenance No. 2 of E. occidentalis at ‘En Yahav and Yotvata; E. sargentii at ‘En
Yahav and, surprisingly, also at Yotvata, and E. kondininensis at Yotvata.

Xylem Water Potentials

As shown in Figure 1 the daily course of xylem water potentials at ‘En Yahav and
Yotvata differed because of different climatic stress. On the day of measurement at ‘En
Yahav, the air temperature reached 38 °C and the R.H. decreased from 52% in the
morning to 29% in the afternoon, while at Yotvata the temperature rose to 41°C and
the R.H. dropped continuously throughout the day from 32 to 11%. In all species and
seed sources the xylem water potentials decreased from 0600 hours to midday and then
recovered toward the evening. Except for E. spathulata the potentials were less negative
at ‘En Yahav than at Yotvata because of less climatic stress.

Discussion and Conclusions

In spite of the preliminary character of our study due to the severe constraints im-
posed by the heterogeneity of the playa soils and the small size of the experiment as a
result of the low number of plants available, our data tend to confirm the Australian ex-
perience (1, 3) regarding the sali resistance of the species under trial. There éxists,



(see also Tables 3-5). At ‘En Yahav and Yotvata irrigation with water of electrical con-
ductivity of 2-3 mmho/cm was applied at the rate of 10-15 liters per plant every two
months during the first year, and twice in the second year. At Di-Zahav the plants were
watered by drip irrigation every two weeks for the duration of the trial.*

Measurements were made of the height and D.B.H. of all trees at ‘En Yahav and Yot-
vata in July 1979, at age 3 1/2, and at Di-Zahav in August 1978, at age 2 1/2. In July
the daily course of xylem water potential of one tree of most species and seed sources
was measured at ‘En Yahav and Yotvata according to Scholander er al. (4). Each
measurement, at 2-3-h intervals from 0600 to 1800 hours, was made on five mature
leaves from each tree; at the same time, the air temperature and R.H. were determined
with an Assmann-type aspirated psychrometer. Additional data obtained from the same
trees were:

1. mean leaf surface (cm?) calculated from the weight of leaf disks of known area;

2. leaf dry matter in % of fresh weight after drying for 24 h at 70 °C;

3. dry-matter content of leaf per unit area (mg/cm?); and

4. leaf chloride and sodium contents in % of dry weight, by chloridometer and flame
photometer, respectively, after wet digestion. .

From within a radius of 30-50 cm of the same trees, composite soil sample of the root
zone were obtained by mixing soil from depths between 30 and 90 cm. The following
determinations were made:

1. electrical conductivity (E.C.) of the saturated paste extract, in mmho/cm (2);

2. cations and anions of the soluble salts, in meq/100 g soil or p.p.m., in the saturation
extracts: chloride by chloridometer, sodium by flame photometer, and calcium and
magnesium by atomic absorption (2);

3. sodium absorption ratio (S.A.R.) was calculated.

Results

As noted earlier, single trees of all species and provenances were planted at random
in the experimental plots because of the marked heterogeneity of the soil. The
magnitude of this variation is shown in Tables 3-5. Thus, at ‘En Yahav, the electrical
conductivity of eight planting spots varied from 14.2 to 33.6 mmho/cm; chloride and
sodium from 4.2-20 meq and from 4.6-17.2 meq/100 g soil, respectively; and the
sodium absorption ratio from 18.1 to 41.7 (Table 3). Similar differences occurred also
at Yotvata and Di-Zahav (Tables 4-5), although the salinity was generally lower than at
‘En Yahav.

As a result, there is some doubt if, in spite of randomization, valid comparisons can
be drawn between species and provenances on a given site or in different plots, although
distinct trends do emerge. A sounder approach would be to relate the development of
selected sample trees (which were generally from among the tallest trees) to salinity in
the root zone, although the substrate on which they grow could well be less saline than
that underneath undeveloped trees of the same species and provenance.

* The conductivity of the irrigation water was 1.63 mmho/cm; the chloride and sodium contents were 462
and 178 p.p.m., respectively.



Yahav and Yotvata in the Wadi 'Arava and on saline sand at Di-Zahav (Dhahab) on
the Gulf of Elat coast of the Sinai peninsula. With one exception, the seeds were collec-
ted in saline habitats within the natural areas of distribution of the species in Western
Australia; prior to planting, the seedlings underwent selection in the nursery for salinity
tolerance. The highest growth rate and resistance to salinity (> 30 mmho/cm) were dis-
played by a provenance of E. occidentalis collected 62 km north of Esperance, W.A.,
and by E. sargentii Maiden: at lower salinity levels (20-30 mmho/cm) E. spathulata
Hook., E. kondininensis Maiden et Blakely and E. loxophleba Benth. also exhibited
rapid growth.

Introduction

Wadi ‘Arava, the southern continuation of the Jordan Rift Valley, extends from the
Dead Sea to the Gulf of Elat of the Red Sea; it is ca. 180 km. long and 7-20 km. wide.
The climate is arid with extremely high summer temperatures, low air humidity and low
precipitation (2). There are about 10,000 ha. of highly saline depressions (playas) con-
sisting of various solonchaks with a high water table, the depth of which varies in rela-
tion to the rainfall and runoff from the mountains to the west and east, with high
evaporation in the summer leading to capillary rise of the soil water and accumulation
close to the soil surface of soluble salts, mainly chlorides and sulphates (2). Because of
accelerated development of irrigated agriculture coupled with intensive settlement ac-
tivity and the importance of the Be’er Sheva-Elat highway, there is much interest in tree
planting in playas (or under irrigation with saline water) which could provide some wind
shelter and small timber and serve as green belts and for recreation. For this reason,
small-scale trials were laid out of eucalypt species which appeared to be promising in
view of their occurrence on saline soils in their native habitats in the southern part of
Western Australia, the Mediterranean-type climate of which is quite similar to that of
southern Israel (2, 3). The objective of our investigation was to study tree growth as af-
fected by salinity and climatic stress.

Materials and Methods

Seed of eucalypt species collected on saline soils in Western Australia and seed of E.
occidentalis of unknown origin in Australia from Pelugot, Israel (Table 1), were sown at
Ilanot in the spring of 1975. After lining-out, the transplants were irrigated with saline
water, the NaCl concentration of which was raised at the rate of 3,000 p.p.m. per
month to a final level of 18,000 p.p.m. In the winter of 1975/76 the surviving stock was
planted in the playas of ‘En Yahav and Yotvata in the Wadi ‘Arava and on coastal sand
at Di-Zahav (Dhahab) on the Gulf of Elat coast of the Sinai peninsula (Table 2), the
plants being spaced 4x4 m. apart. Neither soil preparation nor treatment of the natural
vegetation was applied, but the plots were fenced to keep out livestock. At each site 9-
12 plants of each species and seed provenance were planted at random, since
preliminary tests had shown that soil salinity varies considerably over small distances
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ON THE DAMAGE CAUSED BY BARK BEETLES TO PINE PLANTATIONS
PRELIMINARY REPORT

By J. HALPERIN, and Z. MENDEL
Division of Entomology, Agricultural Research Organization, Ilanot,
and
Y. GOLAN
Forest Department, Land Development Authority, Eshta’ol.

Bark beettles (Coleoptera: Scolytidae) are among the most destructive insect pests of
pine plantations in Israel, killing large numbers of trees. The most noxious species are
Tomicus destruens Wool., Orthotomivus erosus Woll., and Pityogenes calcaratus
Eichh. Like other bark beettles, these species are normally secondary pests and breed
generally in dry branches, fallen trees and slash. O. erosus attacks mostly pines more
than 5 years old and penetrates into the lower parts of the trunk and the main branches.
P. calcaratus breeds mainly in trees 3-8 years old, like those previously infested by
Matsucoccus josephi Bdh. et Harpaz. It infests also the crown and branches of mature
trees. Both species are active primarily during the warm season. 7. destruens attacks
mainly trees over 10 years old and breeds from autumn until early spring.

The bark beetle populations switch from the endemic to the epidemic phase mostly
after low winter rainfall or after thinnings or fire.

An increase in the frequency of bark beetle outbreaks recorded over the last 12 years
(Table 1), is believed to be due to the maturation of the pine plantations and the increase
in thinnings (Table 2).

The O. erosus outbreak in the Aleppo pine forest at Matta (southern Judean Hills) in
1980, was analyzed for infestation patterns and quantitative and qualitative evaluation
of losses. Results are presented in Figs. 1 and 2.

GROWTH OF EUCALYPTS ON SALINE SOILS IN THE WADI’ARAVA*

By Y. ZOHAR

Division of Forestry, Agricultural Research Organization, Ilanot

Summary

Growth of five provenances of Eucalyptus occidentalis Endl. and of five other
eucalypt species (represented by single provenances) was examined on playas at ‘En

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel. No. 1266-H, 1982 series.
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As shown in Tables 2 and 3 there were significant differences in both height growth
and survival depending upon the seed origin. To estimate the cause of these differences,
correlation coefficients were calculated between height on the one hand, and latitude,
longitude and altitude (when available) of seed origin on the other hand. Whereas
correlations between height and latitude of seed origin were not significant, statistically
significant correlations were obtained in some plots with longitude and altitude of seed
provenance (Table 4) although levels of significance were not constant from year to
year. Correlation coefficients with longitude were always positive, whereas those with
altitude were always negative. There exists, therefore, a trend for seed provenances of P.
halepensis and P. brutia from eastern longitudes and lower elevations. to be more suc-
cessful in Israel than seed sources from western longitudes and higher altitudes.

Although it is obviously premature to draw definite conclusions for only 5-year-old
provenance trials of pine (whose rotation in plantations in Israel is estimated at some 50
years), to date the most promising seed sources of P. halepensis are from the lower
altitudes of Greece (A2, A3) and Israel (A6, A7), whereas the best provenances of P.
brutia are apparently from lower elevations in Cyprus (B5) and the Mediterranean
coast of Turkey (B11, B14, B15). This conclusion is in agreement with the findings of
Eccher et al. (1982) from 5-year-old trials in Italy.
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Materials and Methods

Seed of 22 provenances of Pinus halepensis and 14 provenances of P. brutia (Table
1) were sown at Ilanot (32°18'N, 34°54’E) in October 1975, and seedlings were raised
in polyethylene bags according to current practice. Experimental plots were established
in the winter of 1976/77 on three sites:

I) in the Judean Mountains in the Martyrs’ Forest (Ya'ar haKedoshim) (31°47'N.
35°05’E); altitude 550 m; steep (35°-40°) W — facing slope of terra rossa with rem-
nants of oak scrub, garrigue and batha; mean annual rainfall 573 mm.

I) in the Judean Foothills near Nahshon (31°50'N, 34°58'E); altitude 140 m: rocky
hilltop of brown rendzina with tall-grass batha; mean annual rainfall 438 mm.

ITI) on Mt. Carmel at Ramat haNadiv (32°32'N, 34°56'E) altitude 125m; almost level
plateau of brown rendzina with garrigue of Phillyrea latifolia L. and Pistacia lentiscus
L.; mean annual rainfall 560 mm.

Soil preparation prior to planting was by clearing and burning of the natural vegeta-
tion, and at Ramat haNadiv also by ploughing-up of the area. The layout was a ran-
domized block design with four replications, each plot consisting of 6-8 seedlings plan-
ted 3 x 3 m apart.

In the first two years, hoeing and weeding by hand were done twice a year. Survival
was determined yearly, and tree height was recorded from the third year.

Results and Discussion

Until now, there has been but little information available on the relation of seed origin
to growth of P. halepensis and P. brutia. The earliest large-scale provenance trials were
apparently those reported by Palmberg (1975), who found that field performance is not
related to latitude, longitude or altitude of seed origin. Seed and seedling characteristics
of the provenances used in our study were investigated in provenance trials on 5-year-
old trees by Pelizzo and Tocci (1978) of the same sources as summarized by Eccher et
al. (1982). They showed that eastern provenances of P. halepensis and P. brutia grow
better than the western ones, so that in Greece one finds the best provenances of P.
halepensis and the worst ones of P. brutia. Data on height growth (m) and survival (%)
at five years of age of the provenances under study in Israel are given in Tables 2 and 3.
As shown in the tables, height and survival of both species were very low in the Mar-
tyrs’ Forest owing to most unfavourable site conditions. At Nahshon and Ramat
haNadiv height growth did not differ appreciably and was of the magnitude usually ob-
tained here in reforestation projects. Not unexpectedly, P. halepensis was in both plots
much taller than P. bruria; this finding agrees well with local experience that early
growth (until 10-15 years of age) of the former is faster than that of the latter. Survival
at Nahshon was fairly low, apparently as the result of the rocky ground; only at Ramat
haNadiv did survival approach the usual norm.
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pervirens were obtained with naked-rooted seedlings raised in nursery beds. Under
difficult site conditions with severe competition from weeds. the use of naked-rooted
seedlings is also recommended for pine. Under certain conditions and for certain species
the use of containerized 3-5-month-old seedlings raised in hothouses may be preferred,
but more research on this technique is needed.

Survival and growth of P. halepensis and C. sempervirens were superior on rendzina
as compared with terra rossa, whereas there were no marked differences in relation to
soil with P. brutia and P. pinea.

EFFECT OF SEED ORIGIN ON EARLY GROWTH OF PINUS HALEPENSIS
MILL. AND P. BRUTIA TEN. IN ISRAEL

By A. WEINSTEIN

Division of Forestry, Agricultural Research Organization, Ilanot

Summary

Preliminary results from 5 years of provenance trials suggest that height growth of
Pinus halepensis and P. brutia in Israel may be directly related to longitude, and inver-
sely related to altitude of seed origin.

Introduction

Pinus halepensis Mill. and P. brutia Ten. are among the most widely distributed con-
ifers in the Mediterranean region. The former has essentially a western Mediterranean
distribution though it also occurs naturally from Israel and Jordan to Turkey, while the
latter is typically east-Mediterranean. Owing to the importance of both species in
reforestation, international provenance trials were initiated by the FAO. Results of such
trials will doubtless be of particular significance to forestry practice in Israel due to the
widespread use of both pines in reforestation and afforestation and the lack of informa-
tion on effect of seed origin on growth, adaptation to marginal sites, resistance to biotic
and abiotic factors, etc. Data on height growth and survival of trees of various
provenances at five years of age are presented in this note.
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shoot, varied according to age. Needles of first-year shoots were situated at an angle of
25°-30°, second-year shoots at 50°-60°, and third-year shoots at 70°-90°. Needle fall
became evident during the second year, when it attained 50% of the initial quantity.
During the third year needle fall reached 80-90%.

Figure | represents the dependence between temperature range and the development
of vegetative and reproductive organs.

In Figure | the active growth of the vegetative shoots began when the average daily
minimum temperature attained at least 10°C. This is similar to the findings of Serre
(1976) that maximal acceleration of Pinus halepensis growth in Marseilles was obser-
ved after the first ten days with a daily minimum temperature of at least 10°C. In the
middle of June, when the average daily maximum attained 30°C. the growth of the
vegetative shoots stopped. Flowering also occurred when the average daily minimum
was about 10°C and the average daily maximum was approximately 20°C. Thus. tem-
perature is an important factor in the phenological development of Aleppo pine in
Israel.
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SPOT-SOWING UNDER SHELTER AND PLANTING OF BALLED AND
NAKED-ROOTED SEEDLINGS

By D. HETH
Division of Forestry, Agricultural Research Organization, llanot
Field trials were carried out to compare three reforestation techniques and different
methods of raising nursery stock. It is recommended to use spot-sowing under shelter

for Pinus brutia, P. halepensis and P. pinea, whereas best results with Cupressus sem-
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(8 — end of male flowering;

(2 — end of female flowering;
1) ripening of the cones;
[-] — maturation of the cones.

Results

The phenological stages observed for P. halepensis are shown in Table 2. Reproduc-
tive bud development occurred earlier than vegetative bud development. The reproduc-
tive buds were formed only on the shoots of the previous year. The increase in flower
bud size was clearly marked by the end of October: as a result of elongation the buds
resemble shoots by the end of December. Male inflorescences were externally differen-
tiated at the beginning of February, and both male and female inflorescences began in-
ternal differentiation as the month progressed. Flowering en masse occurred during the
first ten days of March.

The size of male strobili (Table 3) ranged from 1.8-2.5 cm in length and 0.9-2 ¢cm in
width. The length of the male strobili was smaller in the lower portion of the crown. The
smallest male strobili were observed in the lower portion of the crown of the affected
trees. The female inflorescences were situated mainly in the upper portion of the crown
at the tip of the branches. Their greatest size was 1.5 cm x 1 cm. After pollination, the
female inflorescences were transformed into young cones. During the first year the
ovuliferous scales of the young cones change colour from violet to green greenish-
brown.

During the second year the cones more than doubled in size and formed their final
shape. The third-year cones rapidly increased in size. attaining 4.8-8.2 cm in length and
2.9-3.6 cm in width. Cone colour became reddish-brown. The biggest cones were obser-
ved on the upper portion of the healthy trees, whereas the smallest cones were found on
the lower portion of affected trees.

The increase in vegetative bud size (Table 2) was clearly evident in the middle of
February (as occurred in 1977) or at the beginning of March (as occurred in 1978). In
March, the buds resembled young shoots. The bundles of the future needles were firmly
appressed to the axes. During April the bundles grew in size, their tips bursting the
pellicular scales and becoming bare. In May, the tips of th bundles ceased to be ap-
pressed to the axes and subsequently expanded.

At the end of May and the beginning of June the needles drew apart entirely from the
shoots while still elongating. In the middle of June the needles reached their maximum
size and were completely separated from each other. In all cases. the length of the
shoots and the needles was greater on the upper portion of the trees (Table 4).

The colour of the needles, according to the Munsell system (1952), is reported in
Table 4. First-year needles were a lighter green (5GY5/6 — 5G7/8) than those of the
second year (SGY5/4 — 5GY5/6). Colour of young needles was a lighter green on the
upper portion of the crown (5GY6/6 — 5GY7/8) and becoming darker on the lower
portion (5GY5/6 — 5GY5/4), except on affected trees. Needles of affected trees were
much lighter than those on healthy trees (5GY7/8). Needle angle in relation to the
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bioclimate of the area is accentuated thermo-Mediterranean (Angn. 1963). Mean an-
nual rainfall at Ilanot is 600 mm. The altitude is 30 m. above sea level and the
topography is level. The soil is a red sandy loam to loam (“*hamra”) underlain at about
120 ¢m depth by an illuvial clay horizon (“nazzaz”). The natural vegetation consists of
the Desmostachya bipinnata — Centaurea procurrents association.

The study area at Sha’ar haGay is located in the western part of the forest at 31°48’
lat. N and 35°04° long. E. The bioclimate of the area is xerothermo-Mediterranean
(Anon. 1963). Mean annual rainfall is 582 mm. The altitude is 600 m above sea level.
The geological substrate is formed by the Soreq formation with dolomite and marl. The
soil is a brown rendzina. The natural vegetation belongs to the Quercus calliprinos —
Pistacia palaestina association with a large admixture of Pistacia lentiscus.

Materials and Method

Phenological stages of P. halepensis were observed through two growing seasons.
Nine trees were selected for study: 3 healthy trees at Ilanot, 3 healthy trees at Sha'ar
haGay, and 3 affected trees at Sha'ar haGay. Trees selected are representative of
average physical condition, neither the largest nor the poorest in growth (Table 1).

The phenological observations and measurements of the vegetative and reproductive
organs were conducted according to the methods of Beidemann (1960). Elagin (1961).
Borodina (1965). and the information of Mirov (1967). Observations were made during
the entire year, but principally in the winter and spring. when fast growth and develop-
ment of the buds occurred.

The observations on the lower portion of the crowns were made on the lowest branch
present on the tree, whereas the observations on the upper portion were made on the up-
permost branch of the trees.

The colour of the needles was determined on one-year and two-year shoots according
to Munsell (1952). Different phenological stages were defined as follows:

0, — the vegetative bud has visibly increased in size:
0, — the bud resembles a young shoot, the bundles of future needles being firmly ap-
pressed to the axis?

W; — the bundles grow in size, their tips burst the pellicular scales and become bare:
W2 _ the tips of the bundles of needles are not appressed to the axis, but expand:

t1 — the first needles draw apart entirely from the shoots, although they have not
yet reached their maximum size:

T2 — the needles are entirely freed from the covering scales and separate from each
other;

# — the flower bud has visibly increased in size:

0" — the flower bud resembles a young shoot:

@" — the male inflorescence is clearly differentiated:

)8 — initiation of male inflorescence:

)9 — initiation of female inflorescence:

0od — male flowering;

09 — female flowering;



THE PHENOLOGY OF PINUS HALEPENSIS ON TWO SITES IN ISRAEL

By A. WEINSTEIN

Division of Forestry, Agricultural Research Organization, Ilanot

Abstract

Phenological observations were made on healthy and affected trees of Pinus
halepensis in the Coastal Plain (Ilanot) and Central Mountain region (Sha’ar haGay).
Pronounced differences were not observed between the date of flowering in the Coastal
Plain and that in the Central Mountain region.

The efflorescence commenced at the end of February when the average daily
minimum temperature reached +10 °C. The flowering en masse occurred during the
first ten days of March. Vegetative shoots began active growth during this same period.
Male strobili were found to vary in size. being smaller in the lower portion of the
crowns. The smallest male strobili were observed on the lower portion of the crowns on
affected trees. The female inflorescences were less variable, the largest cones being ob-
served on the upper portion of the healthy trees., and the smallest on the lower portion of
affected trees.

The young shoots and needles were considerably longer in the upper portion of the
crowns. On young shoots the needles formed acute angles. The angle increased on the
two-year shoots and attained 80-90° on the third-year shoots. The young needles were
light green, especially on the upper portion of the crowns. and darker on the lower por-
tion. Needles were lighter on the affected trees than on healthy ones. The needles
generally persisted for three years.

Introduction

The phenological development of plants, as is usually understood, is an exterior
manifestation of shoot, root. flower, and fruit development. The phenological stages
which are observed during a yearly cycle, reflect the changes in the development of
reproductive and vegetative organs. The length of growth and dormant periods is
related primarily to the origin of species. and secondly to ecological factors. The study
of phenological phases is important to silviculture as it may affect the susceptibility of a
plant to disease. During the 1970s it was observed that numerous pines in the Sha‘ar
haGay forest were dying due to unknown causes.

Description of Study Area

Two locations were selected for study. the first at Ilanot on the Central Coastal Plain
and the second at Sha’ar haGay in the Central Mountain region.
The Arboretum at Ilanot is situated at 32°18 lat. N and 34°54" long. E. The
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In 1960 Dr. Goor was co-director of a study tour on conifers in Latin America.
Thanks to his efforts, India set up its arid zone forestry study center at Jodhpur.

Dr. Goor was one of the founders of the Israeli Forestry Association and its co-
president until his appointment to the FAO. He was made an honorary member of the
Forestry Associations of the US, Argentine and Greece. In 1971 he received citations
for his contributions to world forestry from the United States and West Germany.

Dr. Goor was the author and co-author of numerous publications dealing with
forestry in arid zones, including his well-known text book Forestry Planting in Arid
Zones.

ON THE ORIGIN OF SOME ISRAELI CONIFERS

By Nili Liphschitz, S. Lev-Yadun, Aviva Rozen and Y. Waisel,

Department of Botany, The George S. Wise Faculty of Life Sciences,
Tel Aviv University, Tel Aviv, 69978, Israel

Summary

The origin of three Israeli conifers — Pinus halepensis Mill., Pinus pinea L. and
Cupressus sempervirens, L. — was investigated. Phenological characters and annual
rhythm of activity were used as markers of the climatic rhythm at the centre of origin.

Cupressus sempervirens has two periods of inactivity (winter and high summer).

Pinus halepensis may also have, under certain circumstances, two periods of inac-
tivity, but under irrigation may be active all the year.

Pinus pinea has a definite period of inactivity during the winter.

Therefore, Cupressus appears to be best adapted to the Mediterranean climatic
rhythm. Pinus pinea seems to originate from a cooler climate which favours winter dor-
mancy.

Pinus halepensis occupies an intermediate position.
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DR.A.Y.GOOR

(1898-1982)

Amihud Y. Goor passed away on Oct. 10, 1982, while on a visit to Cambridge,
Mass., U.S.A. He was born in Mikve Israel on Aug. 16, 1898, the son of Rachel (nee
Neiman) and Yehuda Grazovsky (Goor). In 1932, Amihud Goor married Shifra
Smilansky, who passed away in 1970. He leaves behind his son Dan and daughter Dina
Arazi.

During the First World War, Goor served in the Jewish Brigade of the British army.
In 1919 he completed his studies in the Teachers’ Seminary in Jerusalem. From there he
began his studies in the field of forestry at the University of California in Berkeley,
where he received his BSc in 1924 and his MSc in 1925.

In 1928 Goor received his Doctorate in Forestry from Yale University and in 1933
earned an additional forestry degree at Oxford. It was during his studies at Oxford that
Goor travelled throughout the world in order to study windbreaks and soil erosion, and
began his work on forestry in arid zones.

Dr. Goor was Deputy Conservator of the Forestry Department in Mandatory
Palestine from 1928-1945. He was Conservator of the Forestry Department from 1945-
1948, during which he encouraged the development of methods of planting, sand
stabilization and soil conservation. Dr. Goor was appointed Director of the first
Forestry Department of the State of Israel in 1948.

It was during this period that Dr. Goor founded at Ilanot the Forest Research Station
and the arboretum.

In 1959 Dr. Goor resigned his post and joined the Department of Forestry in the
FAO as a consultant on forestry of arid zones. In his post he visited most countries in
the world in arid and semi-arid zones.

Dr. Goor was the Israeli representative to the Third World Forestry Congress and
chairman of the section dealing with forestry of arid zones at the Fourth World
Forestry Congress. He was also chairman of the European Committee on Eucalyptus
and Forestry of the FAO.

He was the Israeli representative to four IUFRO congresses.
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Dr. R. Karschon

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
editorial and business matters should be forwarded to the Editor, Israel
Forestry Association, Ilanot, Doar Na, Lev Hasharon. The Association does
not hold itself responsible for statements or views expressed by authors of

papers.
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