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Table 1. Seed oripin of half-sib families

2900 1% W p1a p DIPITh MNpn ‘on
Ninovn

Number of
families Long E  Lat. § Provenance No.

! ] 142" 23 350 485’ +42177D DAR 10659
N9 pn
Lake Coorong,
Vic,
10 1420 02’ 350 44’  ,n201pa5R Dar 10666
DR REhER]
Lake Albacutya
Vic.
BRI0I MR WYY NP K2 MR vaIx oY *RIPRI D122 A0°7 073 17Ian .min nv T
I AIPRI 270 603 X NIVA DBWIT YEIN /D 3X3 Yw o'mna 0¥y nywn %3 Saaws
MW AN YT MR oyt A nx mw 23T Mpnn w3 ooRioa n7e 204
0.4 %0 AR 1M 03 *5 DNBY NX Y3V Q¥ %2 YW mnA nama PR nx nwsben
(1974 Pwmp)
1’7 mIx¥In

DIRY MNP DIND MNOWn 11 Yw nubxa Monn NPYN2 Amp¥n nR Axm 2 Taw
DINR NXT 072 0 3.29%% 1y oS *» 10.87-p bran V1 00 v nxY . mmpab

*NI%7R3 DIRYRY Ninown 11 ninvy .2 aba
Table 2. Performance of 11 half-sib families at Ilanot*

Age 1 %73 Age2 57 Age 8 97
ma ma nYyy Y50n W naa ha) nnawmn
Heipght Height Number of D.B.H Height Volume Family
3
m m trees/ha cm m m~/ha No.
ey SR

2,30a 4.82a 987a-b  15.5a 14.68a 108,7a 10666 JC 13
2.04a-b 4,14a-b 987a-b  16.0a 12,59a-b 100.0a 10666 JC 11
2.33a  4,84a 1,080a 13.7a-b 13.37a-b 84.7b 10666 JC 15
2.01a-b 4,61a-b 926a-b 14.3a 13.26a-b  78,8b 10666 JC 18
1.63a-b 3,89a-b 864a-c 13.7a-b 12.91a-b 65.6b 10666 JC 10
1.86a-b 3,57p 926a-b  13,1a-b 12,68a-b 62.9b-c 10666 JC 16

1.94a-b 3,50b 1,049a 12.8&-b.11.64b 62.4b-c 10666 JC 8
1.09b  3.32b-c  679c¢ 15.1a  12,79a-b 61.8b-c 10666 JC o
2.27a  4,60a-b 926a-b  12,8a-b 12.99a-b  61,7b-c 10659 Jc 4
1.62a-b 3,24b-c 896a-b  10.6b 10.63b 33.5¢ 10659 JC 6
1.65a-b 3,04c 1,080a 9.6b  10.44b 32,9¢ 10659 JC 5
0,37 0,67 115 1.9 1,23 23,7 S.Dwn nrvo

—

0Yunnenwd ,P=0.05 9wx> pnamn 19182 075733 namiwn nix 0nY 1NY 0ryyInn+

07277 B730und P31 ynana
*Means not sharing a common letter are significantly different for P=0.05.

using Duncan's Multiple Range Test.
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“7m RYRET W nDIAN 30%°Y P Y71 (10659 JCS5) MR 82 N2 "ORA RIXIT bw noIw
MR 72 *1/°0 6.85 P IPTAW MABYRN 11 YW Y¥MLA N2 (10666 JC13) 1M noan
7923 1371 1T DOD .59% IR 1731 4.02 77 A9 AN AN ANDWRN OV PRIV 0T
MpaT DWEYPIR YL DOV VXY M3 YIPNAW i3 AN YW MaMpR MaTYAR 272 Ny
(1974 NWAP) LY YW OUW MMPRR NPOIZIND

(2 h3v) (1977 PwAp) T223173) NP9 "8y YW OMpR M2737 03 12 10659 JC4 RIXZ? 07D
P21 WA MW DU¥YA 731 13 (3 AY3Y) 0UINIADTDTYE OTNIVRUR DHRND Y2apnn
by2° oY MINDWM DOYAT YXY TINLA YW M3 3772 1127 MWDK NP [XOD MBI N1dN
YT MpR TIOMI DIPYY DY YW MPER NTICR TR0 7Y M

. naw 53 aan L1
0.58 0.40 0.52 0.48 0.81 1,00 Height 1lst year

~N

. a i 2 %72 man .
0.78 0.55 0.85 0.83 1.00 Height 2nd year

- ~ 4 8 9213 nax L3
0.85 0.67 0.86 1.00 Height 8th year

. o 4 %33 n01 .4
0.91 0.8 1.00 Volume 4th year

23 6 7102 pBY 5
0.82 1.00 Volume 6th year

8 933 noa .6
1.00 Volume 8th year

.P=0.01 9@x> pnawn** ,P=0,05 7wxd phawm *

*significant at P=0.05; **significant at P=0.01,

- P38 732 DY SW 72037 .O°KI02 IPTAW DIRIRY WAV 2w MR¥N DR AR 4 n%av
2 5.47 O YRIHB TN 5 106661335 INDWHA 2 6,617 T 10666 JC 14 INOWHI "B 5.04
TP YW DPRIMA .21% IR ‘B 1.1477 Y730 0" 207 TIA Sy7ea o7y Sapnnw LI AMAm
DOVILI 2N PR ,OKIDI APDAR MIY NDI PN WY XY 37%% yan iR MmN
AZY XY XYY a0 UTpENY DUOWD PR

Snn pY DINIRTDTYE YW OTMyRwR 0°DRND O°RI0A Yapna 5 nYavn 0K °D
ARNWA2 AYRD DHRND 00 7Y MY 21 INRND W MRV T11VA Lowrbwn mwnn
(1977 PWAPY T2aM 51974 NOP) 12 1D MMY 1320 NP7 MR

by My*apa N L MBEY ARNWAI (10659) MNP DIRD NMNDWH Yw whnn mn e
by DMNIT NP™A PV IMYR OURI02 TN ANPPKA 17 (10666) MUIPIYR DIRD MNDWRN
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*nIRI0DA DINYRY N1hown Yaw nnvy .4 abav

Table 4, Performance of seven half-sib families at Snaim*

Age 1 971 Age3 97a Age 8 97
na na 0¥y 79/0n WP N nnawmn

Height Height Number of d.b.h Height Family

m m trees/ha cm m No.

0.92a 3.17a 617a-b 7.2a 6.6la 10666 J1335

1.02a  2.72a-b  514b 5.6b  5.58a-b 10666 JC 16
0.92a  2.67a-b  514b 5.3b  5.42a-b 10666 JC 8
0.99a  2.57b 576b 4.4b-c 5.29b 10659 JC 5
0.96a  2.41b 535b 4.3c  5.19b 10659 JC 7
0.98a  2.55b 700a 4,90 5,18 10659 JC 1

0,93a 2.67a-b  638a-b 4.,9b 5.04b 10666 JC 14 {

0,04 0.24 70 1.0 0.53 0 nYvo S.D

;P=0.05 9@xd phan 19X] 029723 nonwn NIk ond 1KY DY YNINn*

07377 0YanenY 1217 1Nana DYYNNYNYD
*Means not sharing a common letter are significantly different

for P = 0.05, using Duncan's Multiple Range Test.

DYRIDI DIRY¥YRY NINOYN YWl a13anY 7Y% 173 Dnrhn .5 abav !

————— — — — —— — — — — — — — ——

Table 5. Juvenile-mature correlations in seven half-sib {

FLNONTT SR S A
-0.33 -0,34 -0.25 -0.33-0.16 1,00 1Y 5733 s .1 |
Height 1st year 3
0.28 0.18 0.18 0.13 1.00 2 5233 o .2

Height 2nd year

*
0.96 0.92 "0.73 1.00 S 3533 man L3
Height 3rd year

~ e 6 5233 hax .4
0.97 0,98 1,00 Height 6th year
% 8 %233 maw .5
0,94 1,00 Height 8th year

8 Y1 WP .6
1.00 d.b.h, 8th year

P=0,01 qwrd> phan**  ;P=0.05 9wKRd phan*

*significant at P=0.05; **significant ay P=0,01
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ovTTIAD ,0OPIR 2PN oI L(3-) 7 (-15) DhwY gobybyn ;Ran NN (2-) 4 (-7)
ow-1T OMBR 1B7D (3-) 6 (-8) X (1-) 2 (-3) BNOWI D™MOM DITPMIPI MR
JqIVN 18P DYDY A1V MVA Y o°9¥ *p°n N ,0°TNA 01X MWK P DMIOIM
NPBIN .DPIEP O OY DIPAX MW NI CNY N9V npYs oy 0UO1IK Yy TRy .V x5
170 (2-) 3 (=5) X (0.2-) 0.4 (-0.6) MPPN ,JMZP *IWI NLI nPUE IR MR
MI51593) NI ,MANSM MILYE NAMKDT AIYA YW MKW NAYIV AN A3V
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Fig. 1. Distribution of Fraxinus syriaca in Israel. Each dot represents a single or aggregate occurrence
confirmed by a personal visit or a well authenticated literature record.
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Fig. 2. Seedling morphology of Fraxinus syriaca.
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Table 1 — The frequency of various fungi which have been isolated from affected pine
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Table 2. Mortality rate of pine seedlings after inoculation with various fungi (%)
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Fig 1: The effect of various fungicides (100 ppm) on mycelium growth of R. solani 4
days after planting.
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months when it began between spring and late summer. Emergence was arrested during
the winter; thus, when it started from late summer onward, it lasted up to nine months
(Fig. 2). The borer may develop up to three annual generations depending upon the
geographical area.

A distinct relationship between density of neonate larvae and percentage of larvae
that concluded their development and penetrated into the wood, is shown in Fig. 3. An
average of 30% of the neonates completed their feeding period in the bark and
penetrated to pupate in the xylem. At high neonate densities, a few and sometimes none
of the larvae completed their development.

Egg mortality caused by unidentified ants and pseudoscorpions was occasionally ob-
served; however, it was probably minor due to high egg densities. Predation of emerging
adults by the spider Latrodectus revivensis (Therididae) occurred occasionally in the
Western Negev. Larvae which developed in extremely dry bark were rarely parasitized
by Rhoptrocentrus piceus (Braconidae). The Syrian woodpecker (Picoides syriacus) is
the sole efficient natural enemy of the eucalypt borer in Israel. The average mortality
due to its predation was ca. 30% of total larval mortality and ca. 78% of larvae that sur-
vived intraspecific competition.

Phoracantha semipunctata in Israel has no significant competitors which develop at
the same time and in the same space. However, during spring and early summer, the
bostrichid Scobicia chevrieri penetrated often into the xylem of trap-trees, probably for
maturation feeding. Penichroa fasciata and Stromatium fulvum (Cerambycidae) in ex-
tremely dry stems, and Macrotoma scutellaris (Cerambycidae) in rotten trees, rarely
develop together with P. semipunctata in the same material.

Two shipments of exotic parasitoid species of the pupal stage were sent from
Australia. The shipments included five primary parasitoids, Bracon capitator, Syn-
gaster lepidus (Braconidae), two unidentified braconids and one pteromalid, and three
hyperparasitoids: two wasps, Cyanoxorides sp. (Ichneumonidae) and Eurytoma sp.
(Eurytomidae), and one unidentified beetle.,

So far, initial efforts failed to lead to mass production of S. lepidus and B. capitator.
Some mated females of both species were released at Ilanot, but no parasitoids were
recovered so far.

References
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The present study was conducted following heavy damages caused by the borer in
the Southern Shefela, Western Negev and Hula Valley during 1979-1980. Its objective
was to gain knowledge on three questions: (1) to study the phenology of the pest in the
typical eucalypt forests mostly planted since the mid-1950s; (2) to determine important
mortality factors of the borer; and (3) to introduce some of its natural parasitoids from
Australia.

The seasonal course of borer development and observation of its natural enemies and
competitors were studied in 14 plantations between Qiryat-Shemona (33°12°) and
Zeelim (31° 14°). Two to four trap-trees of Eucalyptus camaldulensis and E.
gomphocephala of 20-25 years of age were exposed for two years at 4-6-week-
intervals. Half of the material was covered with galvanised screen netting of 19X 15 mm
mesh preventing woodpecker predation and allowing the adult beetle to reach the bark.
Threc development periods were determined: (i) — time between date of oviposition
and date of onset of penetration of the first larvae into the wood (“larval development
period™); (ii) — time between onset of penetration of the larvae into the wood and date
of emergence (“pupation period™); and (iii) — time between date of oviposition and date
of onset of emergence (“total development period”). Emergence patterns of the borer
were established by daily counts of new emergence holes from material exposed at Il-
anot or brought from other locations. Survival rates of the larvae were determined from
trap-trees examined between time of penetration of larvae into the wood and before ap-
pearance of emergence holes. The percentages of survival of larvae were calculated
from the ratio between number of neonate galleries and the number of penetration holes
into the xylem.

A method for mass production of parasitoids of the eucalypt borer was developed. It
was based on introduction of the parasitoids into a transparent sleeve (of 160 cm length
and 40 cm diameter) which covers the eucalypt logs (of 10-15 cm diameter) infested
with different stages of borer larvae. The sleeves were kept under controlled conditions
of temperature (28°C) and light (12L:12D).

Egg masses of the borer were usually found 2-6 days after exposure of a trap-tree
during the warm season. Small numbers of egg clusters were found during the winter,
always after a few warm days. Mean minimum length of development from egg laying
to onset of emergence was ca. 100 days for individuals which began to develop between
spring and mid-summer (March — July); ca.210 days for late summer (August-
September) and ca. 195 days for the fall (October — November). Larvae which hatched
during the colder season usually died due to relatively faster drying of the bark. Mean
larval development was about 66%, 64%, 37% and 81% of the total development
periods in spring, early and mid-summer, late summer, and fall. Mean spring develop-
ment periods of the larvae lasted 70 days in fresh material, as against 118 days in old
(partly dry) material (Table 1).* The emergence was usually completed within 2-3

* Tables and figures see pp. 32-36.
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PITYOLURE TRAPS AS A TOOL IN MACROMAPPING OF THE
DISTRIBUTION OF THE PINE PROCESSIONARY CATERPILLAR

By J. HALPERIN
Department of Entomology, Agricultural Research Organization, Ilanot.

Summary

A mapping procedure of the distribution of the pine processionary caterpillar
(Thaumetopoea wilkinsoni Tams) was developed. It is based on previous findings that
the males are caught in pityolure traps located as far as 12km away from the infested
trees, and that the distance of the catch from such trees is proportional to the pityolure
load.

By placing grids of traps 10km apart in open and level areas, and dense grids in built-
up areas and in mountainous terrain, Israel can be divided into three regions: (i) non
infested areas with zero catch in 2-mg-loaded traps; (ii) regions adjoining infested areas
where few moths are caught in 2- or 1-mg-loaded traps, but zero catch at lower loads:
and (iii) infested areas with males caught in traps loaded with 0.5mg or less pityolure.

STUDIES ON THE PHENOLOGY AND SOME MORTALITY FACTORS OF
THE EUCALYPT BORER PHORACANTHA SEMIPUNCTARA IN ISRAEL!

By Z. MENDEL
Department of Entomology, ARO, Ilanot

and
Y. GOLAN and Z. MADAR
Department of Forests, Land Development Authority, Qiryat Hayyim

The eucalypt borer Phoracantha semipunctata (F.) (Coleoptera, Cerambycidae) is a
major pest causing serious damage to eucalypt plantations and felled timber in Israel.
The borer was introduced in the early 1940s, probably with Australian or South
African army stores. Its introduction was not accompanied by that of any of its natural
enemies, and it is the sole specific pest of Eucalyptus spp. in Israel.

1 Contribution from the Agricultural Research Organization, Bet Dagan, Israel, 1984 series. No. 1679-E.
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ABOVE-GROUND BIOMASS OF EUCALYPTUS OCCIDENTALIS ENDL.
IN ISRAEL

Y. ZOHAR
Department of Forestry, Agricultural Research Organization, Ilanot

Summary

Average biomass composition, measured in three artificial plantations of 10-22 years
of age, is as follows: wood — 65%, bark — 17%, twigs — 6%, and leaves — 12%.
Gross calorific values are: 19.6 kj/g, 18.9 kj/g, 19.0 kj/g, and 22.5 kj/g, respectively (K.
Tischler, unpublished data).

CAUSE AND CONTROL OF DAMPING-OFF IN PINE SEEDLINGS

By Z. MADAR' and S. REUVENI?
Summary

The involvement of pathogenic fungi as causal organisms of damping-off in pine
seedbeds was investigated.

The main fungi isolated from roots of affected 2-3-week-old pine seedlings were 3
species of Fusarium, Alternaria spp. and Rhizoctonia solani. The results of
pathogenicity tests using the above-mentioned isolates showed that 100% of the
seedlings grown on artificially infected soil with Rhizoctonia solani died few days after
emergence.

Inoculation with Fusarium spp. showed only 5 — 8% mortality.

Various fungicides for seed treatment to control damping-off were tested. The
fungicides were Terrachlor (PCNB), Vitavax, campogram (BAS-389), Thiram
(TMTD), CB-48211 (Ciba-Geigy) and caspan (mercury treatment).

Results of growth chamber experiments showed that PCNB (Terrachlor) provided
excellent control of damping-off caused by Rhizoctonia solani.

1. Forest Department, Land Development Authority, Kiryat-Hayim.
2. Division of Plant Pathology, Agricultural Research Organizaton, Neve-Y aar.
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Acacia erioloba E. Mey. (det. Susyn Andrews, Kew). Native to southern Africa;
semi-deciduous, thorny. The single tree with a large spreading crown at Rafa station
has a height of ca. 8m and two stems of 43 and 37cm d.b.h. The soil is a sandy regosol;
mean annual rainfall is ca. 200 mm. The tree has reached a large size in spite of lack of
care and watering, low rainfall and very strong competition by the tall eucalypts
growing next to it (Table 2). The species could be valuable for planting on the sandy
soils and sandfields of the Western Negev and along the Sinai border. For a full
description see J.D. Carr (1976) ‘The African Acacias’, Conservation Press,
Johannesburg.

Eucalyptus camaldulensis Dehn. Good growth of eucalypts in railway stations and
on the mostly agricultural soils along the right of way between stations is hardly
unexpected. Yet, even in Sinai, where low rainfall and sandy soils are limiting factors,
trees of southern Australian origin "have grown to considerable size (Table 2).

Table 2
Diameter growth of eucalypts in railway stations
in northeastern Sinai

Number of d.b.h. (cm)
Station trees

measured mean +S.D. range
Rafa 26 61+23 32-130
Sheikh Zuweid 41 92428 31-137
Giradeh 9 51+20 20-83

Nerium oleander L. This circum-Mediteranean species forms thickets along perennial
watercourses and summer-dry wadis; it is deep-rooted and its water requirements are
believed to equal those of willow (C. Arretini, 1957). It is indifferent to the nature of the
soil and is remarkably drought-hardy when planted as an ornamental in railway
stations (and elsewhere), where its growth was not impaired by utter neglect over many
years. Its performance on the top of mounds of loose sand in the Isdud plantation was
already noted; on dune sand in the marshalling yard at Akhziv station its growth is
remarkable, since the species resists well exposure to the sea wind. Excellent survival
and growth were reported by Biiyiikyildirim (1961) on coastal dunes near Antalya,
Turkey. Its use for sand dune fixation in Israel therefore deserves serious consideration.
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continued.” At present, an amazingly well developed forest, particularly of pine, extends
over some 20 ha.

The planted area is sheltered from the-sea wind and extends at the edge of the coastal
dunes west of the railway which here traverses the dunes for ca. 1.5 km. It is located
less than 1 km north of Isdud (Tel Ashdod) (coord. 118130); the altitude is about 20 m
and mean annual rainfall is 433 mm. Site conditions are very heterogeneous and vary
from loose mobile sand to fixed sand; accordingly, the natural vegetation is not uniform
and Artemisia monosperma occurs in only part of the area. Succesful development of
some of the pines and eucalypts suggests that locally good growth may be related to a
shallow sand cover overlaying fertile soil. The natural vegetation includes Lycium
europaeum, Prasium majus, Retama raetam and Zizyphus spina-christi; Phragmites
australis and Prosopis farcta are of very restricted occurrence. Remnants of Arab
cultivation_are Ficus carica, F. sycomorus, Morus alba, Opuntia ficus-indica and Vitis
vinifera. (Additional trees in former gardens of Isdud are almond, carob, date palm,
olive and pomegranate.) At the south-east edge of the plantation there is an extensive
clonal stand of Acacia albida which, interestingly, is not visible on German aerial
photographs taken in World War I (R. Karschon, unpublished). Common climbers
are Ephedra aphylla and vine, particularly on A. albida.

In 1981 the following species planted by the P.R. were recorded:

Acacia saligna Nerium oleander
Brachychiton populneum Pinus halepensis
Casuarina cunninghamiana P. pinea

Cupressus sempervirens Schinus terebinthifolius
Eucalyptus camaldulensis Tamarix aphylla
Leucaena glauca Thuja orientalis

The major part of the plantation consists of a well developed closed stand of Aleppo
pine, with an admixture of stone pine, whose height reaches 12-14 m. Aleppo pine is
often of poor form and crooked, whereas stone pine is very vigorous and of good form,
but its d.b.h. and height are usually less than those of Aleppo pine.

With few exceptions, growth of eucalypt is unsatisfactory, owing to its poor
adaptation to deep sand. Growth of cypress varies considerably. Schinus forms
vigorous tall shrubs in the northern part of the plantation but is unsuccessful in the
southern part. The success of oleander on the top of a dune of loose white sand is most
impressive. Other species occur in only small numbers and, except for Acacia saligna
and tamarisk, are clearly not adapted to the site.

NOTES ON SPECIES

Among the species recorded in amenity plantings and in the Isdud plantation, the
following deserve some comment.
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Table 1

List of trees and shrubs planted in railway stations

Acacia erioloba

A. farnesiana

A. saligna

Agave americana
Ailanthus altissima
Albizzia lebbek

Aloe vera

Bauhinia variegata
Bontia daphnoides
Bougainvillea spp.
Brachychiton populneum
Byrsonyma crassifolia
Callistemon sp.
Casuarina spp.
Ceratonia siliqua
Citrus spp.
Cotoneaster sp.
Cupressus arizonica
C. macrocarpa

C. sempervirens
Cydonia oblonga
Dalbergia sissoo
Deutzia rosea
Dodonaea viscosa
Duranta repens
Elaeagnus angustifolia
Eriobotrya japonica
Eucalyptus camaldulensis
E. gomphocephala
Ficus carica

F. religiosa

F. retusa

Grevillea robusta
Hibiscus syriacus
Ipomoea paniculata
Jacaranda acutifolia
Lantana camara
Melia azedarach
Morus spp.

Nerium oleander
Olea europaea
Opuntia ficus-indica
Parkinsonia aculeata
Pelargonium sp.
Phoenix dactylifera
Pinus canariensis

P. halepensis

P. pinea
Pittosporum undulatum
Plumbago capensis
Psidium guajava
Punica granatum
Robinia pseudacacia
Rosa sp.

Schinus molle

S. terebinthifolius
Tamarix aphylla
Tamarix spp.

Thuja orientalis
Vitex agnus-castus
Vitis vinifera
Washingtonia filifera
Zizyphus jujuba

ISDUD SAND DUNE PLANTATION

This is apparently the largest of the ‘utility plantings’ established by the P.R. It
deserves to be described at some length because of its succesful development and the
implications for the choice of species for sand dune fixation.

No information is available on the date of planting except for a short reference in the
Report of the Forest Department for 1936-39 stating that “mixed planting of trees was
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TREE PLANTINGS IN RAILWAY STATIONS

Between 1975 and 1982 a survey was conducted of tree planting by the P:R. in
railway stations and along the right of way near stations. Records were obtained from
most railway stations, including the Lod and Kishon workshops, of all plantings
believed to date from the time of the British Mandate. Altogether 46 stations were
surveyed along the following lines: (i) Haifa — Kantara, to as far as Giradeh, 25
stations: Yafo — Jerusalem, six stations; Haifa — Akhziv, seven stations; and Haifa
— Hammat Gader, eight stations.

Fifty-four trees and shrubs were recorded at the species level. Of the nine trees
identified at the generic level, the following warrant some comment. All the casuarinas
are Casuarina cunninghamiana and C. glauca, but only in few instances were the
species recorded separately. Most mulberry trees belong to Morus alba, but it was not
always possible to identify the species. No effort was made to identify tamarisks, but
Tamarix aphylla was always recorded separately.

The largest number of tree species (24) was recorded at Lod Junction and
Workshops, whereas in some stations only one or two species were noted.

There is considerable variation in the number of railway stations where a given tree
was planted; nevertheless, a distinct pattern emerges. Most trees — 54 out of 63 —
oceur in less than 20% of the number of railway stations (29 trees occur in only one or
two stations). Species that occur in 21-40% of the stations are Melia azedarach,
Parkinsonia aculeata and Schinus terebinthifolius; in 41-60% of the stations —
Acacia saligna, Cupressus sempervirens, Nerium oleander and Schinus molle; in
61-80% — Casuarina spp.; and in >80% — Eucalyptus camaldulensis. Frequently
planted trees (>40% of the stations) on the Yafo- Jerusalem line are Ficus carica,
Parkinsonia aculeata and Robinia pseudacacia; and on the Haifa — Akhziv line,
Schinus terebinthifolius. In a given station there are usually only single or few trees of
the less frequent species, whereas the trees listed above occur often in significant
numbers. Trees planted along the right of way consist mostly of Casuarina spp.,
Cupressus sempervirens, Eucalyptus camaldulensis, Schinus molle and tamarisks.

The list of trees and shrubs planted in railway stations (Table 1) provides a good
picture of the composition of amenity plantings during the time of the British Mandate.
The survival and growth of many of the trees are remarkable in view of the lack of care
and watering in existing stations and along disused lines and sections of lines,
particularly in the south and Sinai. Most of the species listed are also at present
common ornamental and forest trees; eleven species are fruit trees. (The conspicuous
absence from the list of Delonix regia is not due to lack of hardiness but to the fact that
for unknown reasons, only very few plants were raised in the Lod nursery of the P.R.)
Interesting introductions listed in Table | are Acacia erioloba (see below), A lbizzia
lebbek, Bontia daphnoides, Byrsonyma crassifolia and Zizyphus jujuba.
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TREE PLANTINGS AND AFFORESTATION BY THE
PALESTINE RAILWAYS*

By R. KARSCHON
Department of Forestry, Agricultural Research Organization, Ilanot

Summary

Brief descriptions are given of amenity plantings in railway stations, of trees planted
in sections between stations, and of the Isdud sand dune plantation dating from the time
of the British Mandate. The value is emphasized of Acacia erioloba for afforesting
sandy soils in arid areas, and of Nerium oleander for fixing coastal dunes.

INTRODUCTION

An overview is presented of some of the tree planting and afforestation work by the
Palestine Railways (P.R.), most of which was apparently carried out in the 1930s.

Much of the tree planting by the P.R. was the work of F.H. Taylor (1896-1947),
District Engineer, Lod. There remain no records of the plantation work by the P.R. in
the archives of the Israel Railways, but valuable information was summarized in the
Annual Reports of the Department of Forests of the Government of Palestine for the
years 1927-1939, and an undated report by Taylor on ‘Fixation of Sand on the El
Kantara — Rafa Line’ is on file (Department of Forests, Govt. of Palestine).

Nurseries were maintained by the P.R. at Lod and Kantara, and planting was carried
out by the railway staff. Total numbers of trees and shrubs planted were: 1927-30,
113.000: 1931-36, 409,000; and 1936-39, 46,000. As evidenced by plantations along
the Haifa — Akhziv line built during World War I1, tree plantingg continued during and
after the war. The plantings were of three kinds. ‘Utility planting’ was carried out along
the railroads and in the vicinity of railway installations for erosion control and sand
fixation; ‘general planting’ was done on land not used at the time for railway purposes
(mostly around stations) and in sections between stations, whereas ‘amenity planting’
was done in railway stations. It is unfortunate that, in contrast to the general. and
amenity plantings, few of the mostly small utility plantings can be identified owing to
the meagre information listed in the published summaries.

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel. No. 1255-E, 1984 series.
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Bové (4), are not an isolated relict. Single symbols of pine are mapped by the Survey of
Palestine both north and south of ‘Ajjur, viz. 0.5 km west of Bayarat Bureij, 0.5 km
west and 1 km southwest of the northern Kh. ‘Amr (north of Sedot Mikha), 1 km west
of Kh. es Saghira and 0.5 km west of Kh. ‘Atraba (north of Luzit); and farther south —
2 km east of Kh. Bir al Midwar, next to the southern Kh. ‘Amr, and 1.5 km east of of
Kh. Farash (south of Mizpe Massu’a and east of Bet Nir). Numerous old trees which
antedate the British Mandate (G. Schiller, personal communication) are conspicuous
between Sedot Mikha and Bet Nir? and are remanants of a once more extensive forest
forming the western limit of Aleppo pine in the Judean Foothills.

APPENDIX

Grid References of Places which Appear on Sheet 10 (Hebron) of the 1:100,000 Series
of Topographical Maps of the Survey of Palestine (6)

Ahmad al ‘Abd, Sheikh 150101 Durusya, Khirbat 144118
‘Ajjur 143122 Farash, Khirbat 141118
‘Amr, Khirbat (north) 143126 Hebron 160104
‘Amr, Khirbat (south) 141119 Jarrah, Sheikh 154115
‘Atraba, Khirbat 140123 Jerusalem 171131
Bayarat Bureij 143127 Kharas 154114
Beit ‘Aula 153112 Nuba 153113
Bethlehem 170124 Saffan, Sheikh 151099
Bir al Midwar, Khirbat 141120 Saghira, Khirbat as 138124
Deir Razih, K hirbat 154097 Tarqumiya 151109
Dura 153102 Teiyiba, Khirbat at 153107
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Old pines are also said to occur at Kh. Durusya (Horbat Midras), south of Zafririm (Mr. Sh. *Amar,
Forest Department, Land Development Authority, personal communication).
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NATURAL OCCURRENCES OF ALEPPO PINE IN THE JUDEAN
MOUNTAINS IN THE 19TH AND EARLY 20TH CENTURIES:
NEW DATA*

By R. KARSCHON

Department of Forestry, Agricultural Research Organization, Ilanot

Summary

Additional data are presented on the distribution, in the recent past, of Pinus
halepensis Mill. in the southern Judean Mountains. Available evidence points to the
existence, in the early 1930s, of extensive, though widely scattered, remnants of pine
on the western slopes of the Hebron Mountains, from north of Kharas to Kh. Deir
Razih (9 km southwest of Hebron); and in the Judean Foothills, from Sedot Mikha to
south of Mizpe Massu’a.

Since the publication of the first account on this subject (4), additional references
were found, and a thorough examination was made of Sheet 10 of the Survey of
Palestine 1:100,000 map (6), which add substantially to our knowledge of the
distribution of Aleppo pine (Pinus halepensis Mill.) in the southern and western parts of
the Judean Mountains. None of the occurrences listed below is marked on the maps of
the Palestine Exploration Fund (3).

In March 1908, Aaronsohn (5) recorded a group of 40-50-year—old pines south of
Bethlehem, on a hill east of the road. Barbey and Barbey (1) noted the occurrence of
pine on the hills surrounding Hebron. Conder (2) stated that only traces, consisting of
one or two stunted solitary trees, subsisted of the pine forest between Hebron and
Jerusalem, which had by then disappeared; however, evidence to the contrary was
quoted previously (4).

According to Conder (2), ‘occasional scattered pines ...clothe the western slopes of
the [Hebron] hills.” Several, mostly widely disjunct, occurrences still extant in the early
1930s, were recorded on the map of the Survey of Palestine (6), viz. 1 km northeast of
Sheikh Jarrah! (north of Kharas), 1 km northeast of Kharas. 1.5 km west of Nuba.
2km west and northwest of Beit ‘Aula, and 1.5 and 0.5 km north of Kh. Teiyiba
(southeast of Tarqumiya); and farther south — 1.5-2km northwest and 2 km
southwest of Sheikh Ahmad al ‘Abd (west of Dura), and 1 km west of Sheikh Saffan
(south of Dura). The southernmost occurrence of pine was mapped 1 km east of Kh.
Deir Razih (9 km southwest of Hebron), at 31° 28 latitude N.

Available evidence shows that the remnants of Aleppo pine near ‘Aj jur, first noted by

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel, 1984 series, No. 1268-E.
1) The grid references of all place names listed on the 1:100,000 maps of the Survey of Palestine are given
in the Appendix.
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the area and questioning of the villagers failed to confirm the existence of ash but
showed the occurrence of numerous fine pecan trees which on account of their pinnate
foliage and habit could perhaps have been confused with ash.

F. syriaca is planted in Israel for landscaping and as an ornamental and shade tree in
residential areas of towns and settlements. A fine ash grove dating from the British
Mandate period was uprooted during conversion of the Ras el ‘Ein (Rosh ha’Ayin)
forest into a park. Other noteworthy plantations are at Qiryat Shemona, Ilanot, etc.
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(b) Hybrids. No information. A mutant with yellow (in place of very dusky red)
anthers found in a plantation was more sensitive to drought and, particularly, to sharay
conditions — very high air temperatures accompanied by very low relative humidity; it
is diploid, displays no abnormalities at meiosis, and its karyotype does not differ from
that of normal trees (Grunwald and Karschon, 1985).

(c) Seed production and dispersal. Seed production is very abundant. Dispersal is by
wind.

(d) Viability of seeds; germination. Germination is epigeal and takes place in the late
winter and spring. Judging from the abundant seedling crop seed dormancy, if it exists,
is neither general nor widespread.

(e) Seedling morphology. On emergence the radicle grows downward and penetrates
into the soil. The hypocotyl starts to grow at the same rate, pulling up the testa. The
cotyledons expand and force off the testa; they are oblong, entire, glabrous and
eventually reach a size of 2x0.7cm and more. The epicotyl starts to develop and
carries the opposite unifoliate primary leaves with a very short petiole and indications of
toothing (Fig. 2).

(f) Effective reproduction is by seed.

IX. (a) Animal feeders or parasites. Insects associated with F. syriaca include the
following (J. Halperin, personal communication):

Diaspis fraxinicola Pseudococcus adonidum
Dictila echii Psyllopsis repens
Kalotermes flavicollis P. securicola
Margaronia unionalis Retithrips syriacus
Nezara viridula Saissetia oleae
Pammene suspectana Saturnia pyris
Parlatoria oleae Siphoninus finitimus
Phloeotribus scarabaeoides Tingis bodenheimeri
Planococcus citri Zeuzera pyrina

(b) Plant parasites. No information.
(¢) Diseases. No information.

X. History. Syrian ash was first reported from northern Palestine by Tristram (1884).
Aaronsohn (1913) gave details of several occurrences and drew attention to its Arab
name and the importance of toponymy to reconstruct its distribution in the recent past.

Sawer (1922) noted ‘... in the the village of Bakeya, a singular wood of a species of
Ash (Fraxinus sp.) attaining a height growth of thirty metres, and producing a useful
close-grained timber.” On account of the location on the western slopes of Mt. Meron, at
600 m above sea level, the occurrence of F. syriaca at Al Bugei’a (Pegi’in) is not
probable and it is hard to believe that a natural or planted ash forest of such tree size
and value could have survived the vicissitudes of World War 1. A thorough search of
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In Turkey F. syriaca occurs ‘in deciduous scrub or gorges in mixed deciduous forest,
by streams, often in comparatively dry and rocky places’ (Yaltirik, 1978).

IV. Response to biotic factors. F. syriaca coppices strongly after cutting. Abundant
regeneration from seed of planted trees on a lawn of the stoloniferous St. Augustine
grass (Stenotaphrum secundatum (Walt.) Kuntze) indicates high competitive ability
already at the seedling stage.

V. (a) Gregariousness. Except for relict occurrences of only few scattered trees, the

species forms linear populations ‘along streams and wadis, or groups or pure or mixed
stands at the outlets of springs and on sites with a high water table.
(b) Performance on various habitats. The species prefers fertile moist but well drained
sites. At Tel Dan it reaches a height of 15 m and more and a d.b.h. of 60-80 cm. A
35-year-old unirrigated plantation at Ilanot had a mean height and d.b.h. of 8.2 m and
24 cm, respectively. Flowering and seed setting are copious. Seedlings are sometimes
found in epiphytic situations.

(c) Effect of frost, drought, etc. No information.

V1. (a) Morphology. Stomata are of the ranunculaceous type and occur on both sides
of the leaf. Epicuticular waxes are devoid of structural patterns. The pollen is yellow,
small, usually less than 25 um in diameter, almost spherical, tricolpate; the exine is
reticulate (Grunwald and Karschon, 1985).

(b) Mycorrhiza. No information

(¢) Perennation; reproduction. A deciduous macrophanerophyte. Leaf shed occurs at
the end of the autumn. Vegetative reproduction is only by coppicing. Prolific seed set
and seedling production occur every year.

(d) Chromosomes. The species is diploid, with 2n=46 (Grunwald and Karschon,
1985).

(e) Physiological data. Leaf xylem water potentials and water saturation deficits of
planted unirrigated trees at Ilanot varied in August from -1.8 MPa and 7.8%,
respectively, in the early morning to — 2.4 MPa and 8.9% in the afternoon, peaking at
about noon, with — 2.8 MPa and 14.9%, respectively (Grunwald and Karschon,
unpublished data).

VII. Phenology. Flowering takes place before leaf flush and extends in Israel from
December to February. At Banias and Tel Dan and in the Hula Valley it occurs 10-14
days earlier than in the Coastal Plain. Time of flowering is genetically controlled, 75%
of the trees being consistently precocious or late to flower (Grunwald and Karschon,
1985). Seed maturation and dispersal take place in the late fall; germination occurs in
February-March.

VIIL. (a) Floral biology. F. syriaca is protogynous, andromonoecious, i.e., the
raceme consists of both hermaphrodite and staminate flowers. Male flowers occur at the
base of the raceme and account for about 10% of the total number of flowers: their
anthesis is slightly delayed in comparison with that of hermaphrodite flowers
(Grunwald and Karschon, 1985). Pollination is by wind.



Il. Habitat. (a) Climatic and topographical limitations. Climatic data of stations
representing the range of the species in Israel are given in Table 1, but not too much
importance should be attached to their ecological value owing to the very wide
geographic range of the species (see above). Rainfall amounts are probably of little
significance, since F. syriaca is essentially a phreatophyte confined here to river and
wadi banks and the outlets of springs; unlike Platanus orientalis L. and Salix spp., it
apparently does not require the presence of flowing water and can accommodate itself
also to sites with a high water table.

Table 1. Climatological data for three sites representing the range of Fraxinus syriaca in Israel.

Station Dafna Bet She’an Tel Shalom
Latitude, N 33°14’ 32°30' 32028’
Longitude, E 35°38 35°30’ 34°59’
Altitude (m) 150 -110 70
Mean max. of warmest month (°C) 34.6 36.4 30.8
Mean min. of coldest month (°C) T 7.8 8.8
Mean relative humidity (%) 61 58 65
Mean annual rainfall (mm) 570 307 600
Continentality (%) 28.9 329 17.0
Emberger’s quotient pluviothermique 70.4 37.9 94.9
Thornthwaite’s moisture index -17.8 -42.6 -12.1

(b) Substrate. The species is indifferent to the physical and chemical properties of the
soil, occurring frequently on highly calcareous soils, provided that its high water
requirements are met. It is, however, doubtful if it is indeed a true ‘Kalkesche’ as
claimed by Karpati (1970).

1. Communities. The term Fraxinetum syriacae aplied to occurrences of F. syriaca in
Israel (Zohary, 1962) is a nomen nudum based on physiognomic rather than on
floristic-vegetational characters.

At Tel Dan, F. syriaca forms the upper storey along small water courses, with the
second storey consisting of Laurus nobilis L., Platanus orientalis, Rhamnus alaternus
L., Salix acmophylla Boiss. and others, and cultivated trees such as Ficus carica | i
Morus alba L., Populus alba L., etc. At the outlet of the small spring of ‘En Gonen
single trees of F. syriaca and F. carica grow in the midst of a very dense stand of Rubus
sanctus Schreb., with Vitis vinifera L. climbing almost to the tree tops. In Wadi Jraba
ash grows together with R. sanctus at the edge of the wadi and along water channels,
whereas Myrtus communis L., P. orientalis and S. acmophylla occur on the lower
slopes above the water level (the hillsides are covered with an open woodland of
Quercus ithaburensis Decne., Pistacia atlantica Desf., Ziziphus lotus (L.) Lam. and
Calycotome villosa (Poir.) Link).
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL:
FRAXINUS SYRIACA BOISS.*

R. KARSCHON and CLARA GRUNWALD
Department of Forestry, Agricultural Research Organization, Ilanot

Fraxinus syriaca Boiss. Deciduous tree of moderate size. Bark greyish, moderately
reticulate fissured. Twigs with many light-coloured lenticels; buds puberulous, brown.
Leaves hysteranthous, on fertile twigs in whorls of 3, on sterile twigs opposite,
(10-)17(=27) cm, petiole (2-)4(-7) cm, imparipennate, rhachis winged; leaflets sessile,
(3-)7(~13), opposite, glabrous, oblong lanceolate, acuminate, serrate, (3-)6(-8)x-
(1-)2(-3) cm. Hermaphrodite and staminate flowers on short racemes borne singly in
axils of last year’s leaves, crowded near apex of twigs, erect. Calyx and corolla absent;
styles long with 2-lobed stigma, stamens 2, with short filaments. Samara oblong
elliptic to oblong spathulate, obtuse or acute, mucronate, glabrous, (2-)3(-5)x-
(0.4-)0.7(~1.2) cm; seed (1-)1.6(-2.4)x(0.2-)0.4(-0.6) cm.

Wood ring-porous. Latewood pores few and scattered, solitary and in short multiples
of 2-4, toward end of growing season very small; earlywood pores large. Vessels with
simple perforations; pits alternate, small. Wood parenchyma vasicentric, aliform
(aliform confluent toward end of growing season). Rays homogeneous, 2-4 cells wide,
up to 15 cells high; ray vessel pitting fine, short oval in outline. Fibres with single or
indistinctly bordered pits. Vasicentric tracheids present in earlywood.

Vernacular names: Syrian ash; me’ila surit (Hebrew); dardar (Arabic).

Native in Israel. Rare; possibly extinct in the Coastal Plain.

1. Geographical and altitudinal distribution. F. syriaca is an Eastern Mediterranean
— Western Irano-Turanian species whose area extends from Asia Minor through the
Fertile Crescent to Iran, Soviet Central Asia and Afghanistan. Owing to confusion with
closely related species, reported occurrences from Algeria, Greece, Bulgaria, the
European part of Turkey and Crimea (Karpati, 1970; Yaltirik, 1978) are questionable.

In Israel we have seen natural occurrences at ‘En Awazim, Tel Dan, Banias, ‘En
Gonen and ‘En Divsha (south of Gonen), and along Wadi Jraba. Other occurrences
were reported by Aaronsohn (1913) from various unnamed sites in the Hula Valley,
from Awanish in Wadi Samak, and from the environs of Hadera; by Eig (1927) from
the Zarka River (Nahal haTaninim); and by Zohary (1951) from the environs of Tirat
Zevi (Fig. 1).*

The altitudinal range in Israel is from 200 m below sea level to 200 m above sea level.
In Turkey the tree grows to an altitude of 1,980 m (Yaltirik, 1978).

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel. 1984 series, No. 1178-E.
* Figures see pp. 9, 11.
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Table 4 shows the performance of seven half-sibs tested at Snaim. Mean height of
8-year-old trees ranged from 5.04 m in family 10666 JC 14 to 6.61 m in family 10666
J1335; the average height was 5.47 m and the genetic gain achieved by growing the best
performer amounted to 1.14 m, or 21%. In terms of diameter growth the genetic gain
reached 37%. No volume calculations were made for the Snaim plots, since planting of
eucalypts in the Negev desert aims to fulfill protective, rather than productive,
functions.

As shown in Table 5, significant juvenile-mature correlations were obtained at Snaim
only from the third year. The fact that prediction of performance on the basis of such
correlations is delayed in the dry zone in comparison with that in the subhumid zone,
has been noted previously (Karschon 1974; Grunwald and Karschon (1977).

The weak performance of the Lake Coorong families (10659), which are consistently
outgrown by the Lake Albacutya families (10666) at both Ilanot and Snaim (Tables 2
and and 4), is intriguing. Examination of the seed collection data sheets compiled by
Mr. J. Cole, of the Forestry and Timber Bureau, Canberra, failed to provide  satisfac-
tory explanation for this peculiarity. Different leaf water relations of Lake Albacutya
half-sibs at Ilanot and Snaim were discussed by Grunwald and Karschon (1982).

To conclude, evidence presented above supplements information referring to the
application of juvenile-mature correlations in various seed sources of E. camaldulensis
(e.g. Karschon 1974; Lacaze 1977; Bellefontaine et al. 1979). By pointing to the value
of such correlations for predicting growth of half-sib families, our data may provide a
valuable tool for early selection of seed trees from outstanding provenances.
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show that the Lake Albacutya and Lake Coorong, Vic., provenances of Eucalyptus
camaldulensis Dehn. belong to the same population, both forming part of the Wimmera
River system with endoreic (inland) drainage. In addition, it was pointed out from

Materials and Methods
Field planting of balled stock of 15 half-sib families from two seed sources in NW
Victoria (Table 1)* was carried out at Ilanot (32° 18’ N, 34° 54° E) in the central Coastal
Plain, on red sandy loam, in December 1974, and at Snaim (31° 18 N, 34°42°E) in the
northern Negev, on loessial arid brown soil, in March 1975 (Grunwald and Karschon

Results and Discussion

Table 2 reports the performance at Ilanot of 11 families from Lake Coorong and
Lake Albacutya. After eight years, yields ranged from 108.7 m%/ha to as low as
329 m*/ha, ie., the volume of the slowest-growing family (10659 JjC 5) amounted to
only 30% of that of the highest-yielding half-sib (10666 JC 13). The average yield of the
Il families tested was 68.5 m*/ha; thus, the genetic gain obtained with the fastest-
growing family was 40.2 m?/ha, or 59%. This figure is well above most of the earlier
estimates of genetic gain that were achieved in E. camaldulensis by seed tree selection
from populations of various provenances (K arschon 1974).

obtained between tree height in the second year and subsequent volume production.
These is therefore, the possibility of selecting, with a high degree of confidence, seed
trees and high-yielding families on the basis of early performance in progeny trials.

* Tables see pp. 5-8.
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ACORN PRODUCTION AND SEEDLING CROP IN
QUERCUS CALLIPRINOS

A. WEINSTEIN
Department of Forestry, Agricultural Research Organization, Ilanot

Abstract

Research in a natural oak scrub of Quercus calliprinos Webb (kermes oak) on Mt.
Carmel showed that in spite of infestation by Curculio elephans F., acorn production is
adequate to provide an abundant seedling crop. After several years, lateral shoots tend
to replace the leader. Regeneration from seed assists in perpetuating the forest by
supplementing coppice regeneration.

JUVENILE-MATURE CORRELATIONS AND SEED TREE SELECTION IN
TWO PROVENANCES OF EUCALYPTUS CAMALDULENSIS DEHN. FROM
NW VICTORIA*

C. GRUNWALD and R. KARSCHON
Agricultural Research Organization, Department of Forestry, Ilanot

Abstract
From the study of juvenile-mature correlations it is concluded that seed tree selection
for yield in Eucalyptus camaldulensis Dehn. is possible on the basis of early growth of
half-sib families. Families from Lake Albacutya, Vic., have a higher yield than families
from nearby Lake Coorong, even though they belong to the same population.

* Contribution from the Agricultural Research Organization, Bet Dagan, Israel. 1984 series, No. 1098-E.
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