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INSECTS AFFECTING PINE.
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—

Family onown

Rhinotermitidae
Lachnidae

»

»

Diaspididae

»
Coccidae
Margarodidae

Tortricidae
Pyralidae

»
Lasiocampidae
Thaumetopoeidae

Buprestidae

»

»

»

»

»
Anobiidae
Cerambycidae

»

»
Scolytidae
»
»
»
»

»

Species jsp

apTm o
Inju-
rious
stage

DY 2%poN
Injured parts

E |

iyi-]

Larvae
Adults

oo

Needles

oy
Dww

ooy yn

Stem-branches

Shoots

Roots

Cones pyarvzx

Reticulitermes sp.
Cinara palaestinensis H.R.L. 1)
Cinara excelsae H.R.L.1)
Eulachnus tuberculostemmata
Theob. 1)
Leucaspis pusilla Loew
Leucaspis candida Targ.
Ceroplastes floridensis Comst.
Matsucoccus josephi Bodenh.
et Harpaz
Evetria buoliana Schiff, var.
thurificana Led.
Dioryctria mendacella Stgr.
Dioryctria pinea Stgr.
Pachypasa otus Drury
Thaumetopoea wilkinsoni Tams

*Chrysobothris solieri Lap, 2)
*Antharia praeclara Mann. f.
biimpressata Obb. )
Anthaxria corynthia Rche. 2)
*Anthaxia sepulchralis F.2)

*Acmecodera crinita abigail Obb. 2)

Agrilus sp.
Anobium sp. (?)
Ernobius sp. (?)
Criocephalus syriacus Rttr. 2)
Criocephalus tristis F.2)
Hylotrupes bajulus L.
Niphona picticornis Muls.2)
Orthotomicus erosus Wol.,
Pityogencs calcaratus Eichh.
*Carphoborus minimus Fab, 3)

*Crypturgus mediterraneus Eichh,?)

Hylurgus micklitzi Wachtl
*Blastophagus piniperda L. 3)

+ +
+ + +

st 3 R
o ARG T 2R

+ 4+ + + +

-

-+

++++ +F A+ 4+

++ 4+ + 4+ +

+ + 4+ +

+
+ +

(+)

+

++ 4+ +++

+4++++++++ 4+

Frequency raiinga: 1 = very rare; 5 = very frequent,
1) Determined by Dr. E. Swirski, Beit Dagan;

2) Determined by Prof. H, Bytinski-Salz, Tel-Aviv;
3) Determined by Prof. K. Schedl, Lienz, Austria,

* First record in Israel.
Insects for which no references are given, are listed for the first time as feeding on pine,
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Volume Table for Aleppo Pine

Table 2

Volume to 3 cm. top diameter over bark (m?)

man
('m)
Total
height
(m.)

10

11

12

13

14

15

16

17

18

19

20

)

(4—5)

0,0050

0,0057

0,0065

0,0071

0,0079

0,0096

Breast height diameter (cm.)

10

(6—7) (8—9) (10—11)
0,0093
0,0096 00151 00237
00110 00176 00265
00122 00197 00295
00136 00222 00331
0,0152 00246 0,0364
00163 00271  0,0400
00178 00288 00430
00194 00313 00432
0,0265 00340 00487
0,0395 00530
0,0555
0,0629
0,0659

12

(12—13)

14

(14—15)

16

(16—17)

18

(18—19)

0,0363
0,0401
0,0446
0,0499
0,0547
0,0594
9,0619
0,0641
0,0673
0,0773
0,0848
0,0880

0,0978

0,0535

0,0590

0,0635

0,0658

0,0801

0,0832

0,0872

0,0910

0,0951

0,1081

0,1130

0,1238

0,1367

0,0668

00710

0,0757

0,0798

0,0910

0,1072

0,1144

0,1182

0,1266

0,1270

0,1439

0,1532

0,1582

0,1740

0,0874

0,0960

0,1053

0,1109

0,1292

0,1367

0,1417

0,1581

0,1700

0,1827

0,1849

0,2010

0,2169

0,2520

e I e s
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Table 3 n%av

Tariff Tables for Aleppo Pine

Volume to 3cm. top diameter

over bark (ms)

020177 1R "D 917 9 un
79°%p By 1D 3 b by MWP% 1Y 32 nm

LG

Tariff 3 mmyn Tariff 2 nmyn Tariff
low fapil o} medium  pua tall
ms | im he,if:ht n’:’;z me hcrerifht ,1;2; 01
0,004 9—4 0,005 10—5 0,006
0,006 0,008 0,009
0,010 0,012 0,013
0,015 0,017 0,018
0,022 0,024 0,026
0,030 0,031 0,032
0,036 0,038 0,041
0,046 14—10 0,047 15—11 0,049
0,053 0,056 0,059
0,068 0,070 0,074
0,080 0,084 0,086
0,091 0,095 0,101
0,105 0,107 0,115
0,120 0,125 0,137
0,138 0,148 0,159
0,115 0,168 0,180
0,172 0,190 0,200
0,191 15—14 0,210 16—15 0,230
0,210 0,226 0,245
0,230 0,244 0:260
0,250 0,262 0,290
0,266 0,295 0,310
0,285 0,310 0,328
0,300 0,325 0,340
0,315 0,346 0,357
0,333 0,358 0,369
0,350 0,370 0,390
0,370 0,383 0,405
0,382 0,396 0,429

1 9M3%n

Dma

height man

m.

11—6

16—11

17—16

n“D WP
B.HD.

(cm)

O -t T W n

10

11
12
13
14
15
16
17
18
19
20

21
22
23

25

S B EYR

31
32
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Edited for the Israel Forestry Association by

J. KAPLAN and R. KARSCHON

Parts are now available dealing with Acacia raddiana Savi and A. tortilis

Hayne; Calligonum comosum L’Hér.; Hyphaene thebaica (Del.) Mart.; Pinus

halepensis Mill.

In preparation: Tamarixz aphylla (L.) Karst.

Each part is an account of the main ecological and biological characters of

the species, much of the material being published for the first time. Sub-

sequent parts on other species will be issued as they are prepared.
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Fig. 1 shows considerable differences in growth habit of pine according to alti-
tude, particularly with regard to height growth which appears to be much slower
at high elevations. Differences in average height may be as large as 4-7 m. at 30
years of age and seem to increase for the larger diameter classes (fig. 2, page 96).
Fig. 3 (page 97) recording average yields at age 33 for similar stand densities in
both altitudinal ranges shows that volumes at low elevations exceed those at high
elevations; at that age, yields at low elevations seem to be almost twice as large
as those at high elevations. Pines growing at low elevations appear to be somewhat
straighter than those at high elevations, since faster height growth tends to produce
straighter stems.

Average heights and diameters at B.H. at the ages of 10, 20 and 30 were com-
puted for a large number of plantations to determine the age at which maximum
height and diameter growth occurs. Mean annual growth and periodic annual
growth were calculated (table 2); in fig. 2, these values are plotted and the inter-
sections of the mean annual and periodic annual growth curves were determined.

Table 2
Mean annual and periodic annual growth of Aleppo pine plantations

Height P. B K

ANt Agy mean periodic mean periodic
range years average annual annual average annual annual
growth growth growth growth

m. m. m. cm. cm. cm.

Low elevations 10 4.9 0.49 0.49 6.2 0.62 0.62
20 10.9 0.55 0.60 12.8 0.64 0.66

30 13.8 0.46 0.29 19.8 0.66 0.70

High elevations 10 4.8 0.48 0.48 5.6 0.56 0.56
20 7.8 0.39 0.30 11.9 0.59 0.63

30 10,0 0.33 0.22 15.5 0.52 0.36

It thus appears that culmination of height growth occurs already at the age of
10 years at high elevations, as against 28 years at low elevations. Diameter growth
was found to culminate at about 26 years at high elevations, while at low eleva-
tions maximum diameter growth did not yet occur at 30 years age.

Slow growth at high elevations is believed to be due to the common occurrence
of shallow soils which affect the amount of moisture available for tree growth dur-
ing the dry season.
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To check the accuracy of the tariff tables measurements were carried out in the
Landau forest near Kiriat Tivon and in the Kfar Hahoresh forest. As shown in table

4, results obtained by the use of the volume and tariff tables were found to agree
closely.

Table 4
Accuracy of volume and tariff tables

b b
boskuid Numbee of Ve lu;me (m3) as calculated by
trees volume table tariff table
Landau forest 434 882 887
Kfar Hahoresh 10,525 42 42%

* Tariff for short timber.

The construction of volume and tariff tables for Aleppo pine, our main timber
tree for afforestation of hillsides and mountains, is of considerable practical import-
ance for forest management. As more data will become available, useful comparisons
with other circum-mediterranean countries may be of marked interest.

THE GROWTH HABIT OF ALEPPO PINE AT LOW AND HIGH ELEVATIONS
By M. BOLOTIN,

Forest Department, Land Development Authority, Eshtaol.

Average heights and diameters of Aleppo pine at low elevations, from sea level
to 250 m, above sea level, and at high elevations, from 400 to 800 m., show markedly

different trends of growth. In fig. 1 (page 95) average height/diameter ratios are
plotted for 12 pine stands at different altitudes.

Table 1
Elevation above sea level of Aleppo pine plantations

Low elevations | High elevations
(upper curve) (lower curve)
Location Altitude Location Altitude
m. m.
Rosh Haayin 80 || Nehusha 400
Ezra Vebitzaron 0 | Mahsia 400
Ben Shemen 60 ’ Shaar Hagai 500
Hulda 80 | Beit Meir 500
Noham 250 ‘ Ein Karem 702
Burej 250 ) Abu Gosh 720
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The volume table presented below is based on measurements taken in the
course of thinnings during the years 1954-57; the number of trees measured amounted
to 10,706 (table 1).

Table 1

Distribution of trees used for construction of volume table

Mean
Alti- annual Number

Location :‘a:l {.‘?';Eg tude  rain- Soil type Age of

i ! m. fall ey trees
Ramat Yohanan 32 47 35 07 55 580 Terra rossa 20-25
Sarid 32 40 8515 110 502 = - 25-30 )
Ein Hashofet 3236 35 06 75-335 560-620 Rendzina 15-20 9,805
Hazorea 3230 35 07 75 609 Terra rossa 15-20 s
Ben Shemen 3158 3456 100 513 s " 25-35
Kiriat Anavim 8148 3507 700 658 , 25-35 % 801

Prior to felling, breast height diameters at 1.30 m. above ground level were re-
corded. In felled trees, over-bark mid-length diameters of one metre sections were
measured and the volumes of these sections added to obtain total volumes to over-
bark top diameter of 3 c¢m., but total tree heights listed include the top sections with
less than 3 cm. diameter whose length usually varies between 1.0 and 2.5 m. All the
volumes refer to trees cut 0.30 m. above ground. To construct the volume table the
measured trees were divided into groups according to BH.D. and height, and ‘or
each group the mean volume — based on at least five trees — was calculated and
the results represented graphically (fig. 1 and 2)*. No allowance is made for the
stump, and branchwood of all dimensions is ignored. To simplify the use of the table
diameter classes of 2 cm. were used. In its present form, the table includes dia-
meters at B.H. from 4 to 34 cm. and heights from 3 to 20 m. (table 2). It is planned
at a later stage to prepare a table for larger trees. The volume table, in use since
1958, was found to give accurate estimates of the aggregate volumes of groups of
trees or whole stands; for single trees, the discrepancy does not exceed 2-67j.

In order to facilitate field work, the volume table was further improved and ta-
riff tables were prepared to indicate timber volumes as related to D.B.H. only. Te
construct these tariffs, 100 trees were selected at random and their BHD. and
heights were plotted. By graphical methods three curves were evolved corresponding
to three height classes, i.e. tall, medium and short (fig. 3). For each height curve
timber volumes of different diameter classes taken from the volume table were plot-
ted (fig. 4). and tabulated (table 3). The use of these tariff tables dispenses with
the need of measuring tree heights and allows rapid estimates of the volume of
standing timber.

* Figures 1-4, table 2, 3, see hebrew text, pages 86-93.
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VOLUME AND TARIFF TABLES FOR ALEPPO PINE

By M. KOLAR,
Forest Department, Land Development Avuthority, Kiriat Hayim.

The need for the construction of volume and tariff tables for Aleppo pine (Pinus

halepensis Mill,) arose with the expansion of planting and the coming of age of exist-

ing plantations. In the past, when the area under inventory survey was small, vo-

lume calculations were based on the volume of the mean tree multiplied by the num-
ber of trees per unit area. With the increase of the area under forest management
from 800 ha. to 8,000 ha. this method had to be replaced by the use of tables to
obtain accurate estimates of the timber volume.
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Eulachnus tuberculostemmata Theob.

More common in the southern part of the country; since it is not associated with
ants (7), pine needles are densely covered with excrements of the lice. Drying of
twigs occurs in some plots.

Cinara palaestinensis H.R.L.

Endemic, with 26 generations per year (6); its population is severely depressed
by khamsin (sirocco) conditions in the spring and by several entomophagodus insects.
It is an important factor in increasing the population of several beneficial insects
such as Tapinoma israelis, a predator of the processionary caterpillar (13).

Red mite

Although outside the scope of this paper, mention is to be made of a red mite
not yet identified, which injures various pines in different parts of the country,
killing one year-old needles and sometimes whole branches. The importance of this
new pest cannot yet be fully assessed.

Summary

Results are given of a survey of pine insects, and data are tabulated on fre-
quency, importance of injury, food valence, hosts and type of damage. Thirty-one
insects are included, 15 being listed for the first time as feeding on pine; seven in-
sects are recorded for the first time in Israel,

Additional details are given on the three principal insects affecting pines, ie.
Matsucoccus josephi, Thaumetopoea wilkinsoni and Evetria buoliana. Prophylaxy and
control have severely reduced the population of the Matsucoccus scale and the pro-
cessionary caterpillar, while the population of the pine shoot moth is increasing.

Acknowledgements
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raised in nurseries close to infested areas, although the main distribution of the
pest is by wind. It was not yet found in the Negev.

The main injury occurs in 3-7 year-old trees, with mortality as higs as 80%
in the course of the year (6). Affected trees which are not killed remain dwarfed and
crooked and produce timber of low value (5).

Injury has been severely reduced by early pruning (16), with damage now con-
fined to un-pruned stands. In older trees, entomophagous insects are of major im-
portance in controlling the insect and their destruction by chemical sprays may lead
to considerable increases in its population, causing severe damages. At Kfar Mena-
chem, as a result of Toxaphene sprays to control the processionary caterpillar, large
numbers of 22 year-old pines were injured and even killed by Matsucoccus (14).

Thaumetopoea wilkinsoni Tams

Native from Cyprus, it was first recorded here in 1937: its distribution is limited
to the central and southern part of the country (13). Although it may cause com-
plete defoliation during the winter it normally does not kill the trees; however, tree
growth is considerably retarded. Particularly severe injury and even mortality may
occur in drought years and on poor shallow soils.

Because of its clinical effects on human health, constant efforts were made to
control the caterpillar. Large-scale campaigns during 1959-62 succeeded in reducing
its population by as much as 90% and in checking its progress (13).

Control of the processionary caterpillar is novs carried out by.both mechanical
and biological methods. Satisfactory results were obtained with Bacillus thurin-
giensis (Biotrol BTW-25W, Nutrilite Products, Calif.) (8, 13). The use of insecticides
has been discontinued. Investigations are under way on additional methods of biolo-
gical control.

Evetria buoliana var. thurificana Led.

Injures mainly young plantations; because of the death of affected shoots,
growth is delayed and the form of the tree is impaired. In young and open stands,
up to 80% of the shoots may be affected, while in closed stands the damage occurs
mainly at the margins and near clearings.

To reduce the injury, dense planting of pine and the introduction of parasites
from abroad as well as plantation of cypress arouad pine stands are recommended,

Scolytidae

Pityogenes calcaratus and Orthotomicus erosus attack weakened trees, especially
after injury by Matsucoccus. Bark beetle population is severely depressed by several
entomophagous insects.

Leucaspis pusilla Loew and L. candida Targ,
Very commbon throughout the country, mainly in grown-up trees whose develop-
ment is impaired by deposits of soot.
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. Large-scale trials with Simazine, at the rate of 350 grams in 80—100 1. water
per dunam, produced very encouraging results, and the chemical was found highly
suitable for treating forest roads, firelines and even newly planted areas. However,
perennials such as Bermuda grass as well as Convolvulus spp. and Prosopis farcta
are not atfected by the spray and may spread because of the lack of competition.
Particularly good results were obtained by treating roadside plantations ploughed
prior to spraying. Application of Simazine is done either with portable sprayers or
by helicopter.

INSECT PESTS OF PINE IN ISRAEL *

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

Introduction

During the years 1958-63, a survey of pine insects was carried out by collecting
material from natural Aleppo pine woodlands as well as from plantations of different
species and ages in various parts of the country. Whenever necessary, the insects
were grown in the laboratory; timber and branchwood were kept in boxes until the
emergence of the imago.

The insects collected are listed on table 1; according to Markulla's definition (7)
only insects whose true host is pine are included. The table is by no means complete,
since part if the insects were not yet identified; in addition, for certain insects evi-
dence is not yet available that they are able to complete their development on pine.
In the table, data on the importance of the injury refer exclusively to pine. For
example, the Florida scale Ceroplastes floridensis is listed as rare and of no import-
ance, although it is a very common and dangerous pest of citrus and other crops.
Only the average estimates of frequency are listed, since frequency is liable to vary
from year to year. The list of host plants is of course not complete, as additional
hosts are liable to show up in the future. On the other hand, some of the insects re-
corded, such as Ceroplastes or Niphona picticornis, probably are of only occasional
occurrence on pine, although this tree was proved to be their true host.

Matsucoccus josephi Bodenh. et Harpaz

A major pest of Aleppo pine in Israel. Believed to be endemic in relict stands of
pine and first recorded some 30 years ago, it spread throughout most of the north-
ern and central part of the country because of the use of diseased planting stock

* Contribution if the National and University Institute of Agriculture, Rehovot. 1963,
Series, No. 368—A.

— 119 —



15. Reichert, I. and Chorin, M. A rust disease of Aleppo pine in Palestine. Pal. J.
Bot. Rehovot T, 1949.

16. Reichert, I. and Hershenson, Z. Forest mushrooms in Israel. Hayaar No. 4,
1955.

17. Shachori, A. Y., Stanhill, G. and Michaeli, A. The application of integrated re-
search approach to the study of effects of different cover types on rainfall dis-
position in the Carmel mountains, Israel. (Docum.) Symposium on the Metho-
dology of Plant Eco-physiology, UNESCO Arid Zone Programme, Montpellier,
1962.

18. Simonovitz, M. Across the Carmel. Teva vearetz No. 2, 1960.

19. Wahl, I. and Reichert, I. The die-back of Aleppo pine and its relation to
mycorrhiza development. Pal. J. Bot. Rehovot & 1953.

20. Zohary, M. Plant life of Palestine: Israel and Jcrdan. Roland Press, New-York,
1962.

CHEMICAL WEED CONTROL IN PINE PLANTATIONS

By J. KAPLAN,

Forest Department, Land Development Authority, Eshtaol.

Trials carried out since 1947 to weed roads and firelines in Aleppo pine planta-
tions in different parts of the country are reviewed. Some of the results are as
follows:

Late-season spraying of gas oil, used motor oil and a mixture of both, failed
to control weed growth and increased the fire hazard by soaking the ground cover
with a highly inflammable material,

Shell Oil No. 2 and Experimental Oil No. 6 (Shell Oil No. 2 activated by
DNOC 1) were found to kill most of the weeds except Bermuda grass, but failed
to remove the fire hazard and also caused some damage to the pines.

Spraying in the spring with Weedicide and 5% PCP 2 in gasoil failed to control
weed growth, since the weeds recovered and continuec. to develop.

CMU (Telvar W), a soil sterilant once widely used by the Public Works De-
partment, was highly effective against weeds with shallow roots but failed to control
deep-rooted weeds such as Bermuda grass, Inula sp., etc.; in addition, it was found
to be lethal to both Aleppo pine and eucalypts. Because of its low solubility, its
injurious effects on tree growth persisted for several years.

Spraying with a mixture of Delapon and 2—4, D was found to give satisfactory
results, weed growth in sprayed plots being less than in the controls. In one
location, some yellowing of eucalypts was recorded.

1) Dinitro-o-cresol.
2) Pentachlorophenol.
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X. History. According to Zohary (20), P. halepensis became established in Pales-
tine together with the Mediterranean plant element of the temperate climates dur-
ing the Pliocene. It is quite likely that pine stands were much more widespread by
the end of the Pliocene than today and formed an almost continuous strip from
north to south on rendzina soils. Wherever local conditions were favourable, Aleppo
pine also may have covered some of the terra rossa soils. Large areas of rendzina
soils, particularly in the valleys, which in the distant past were covered with Aleppo
pine, are today agricultural lands, and over-cutting and over-grazing brought about
the destruction of pine forests.

During the Biblical times the utilization of Aleppo pine for lumber and terpen-
tine was quite widespread, as indicated by the Bible and various archaeological find-
ings (11). Few exact data are available regarding the distribution of P. halepensis
in historical times, but it is worth mentioning that in the Palestine Exploration ¥Fund
map of 1878 no mention is made of the pine stands above Rosh Hanikra and Mt.
Meiron, while the other natural stands such as at Yarka, on Mt. Carmel, near Beit
Meir and near Hebron, are clearly indicated. Aleppo pine is a main tree for affo-
restating hills and mountains in the Mediterranean part of the country, and during
the last 40 years more thau 10,000 hectares have been planted.

Bibliography

1. Bodenheimer, F. S. Protection of forests in the Near East. Hayaar No. 2, 1950.
2. Bodenheimer, F. S. and Neumark, S. The Israel pine Matsococcus. Kiryat Sefer
and Keren Kayemeth Leisrael Afforestation Dept. Jerusalem, 1958.

3. Bolotin, M. Growth habit of Aleppo pine at low and high elevations. La-Yaaran
13 (3), 1963.

4. Chudnoff, M. Minute anatomy and identification of the woods of Israel. Ilanot,

No. 3, 1956.

Gindel, I. The forests and afforestation of Israel. Rehovot, 1952.

Halperin, J. Insects pests of pine in Israel. La-Yaaran 13 (3), 1963.

Kaplan, J. et al. The vegetative propagation of Eucalyptus camaldulensis and

Pinus halepensis. La~-Yaaran 8 (3-4), 1958.

Karschon, R. Studies in nursery practice for pines, La-Yaaran 11 (1), 1961.

. Levy, J. The ovulation of the egg in Aleppo pine. Teva vearetz 2 (7), 1961.

10. Mehra, P. N. and Koosho, T. N. Cytology of conifers. J. Genetics 54, 1955.

11. Moldenke, H, N. and Moldenke, A. L. Plants of the Bible. Waltham, Mass.,
1952.

12. Oppenheimer, H. R. Studien zur Keimung und ersten Entwicklung der Aleppo-
kiefer und Kermeseiche. Gartenbauwiss. 7, 1933.

13. Oppenheimer, H. R. Cambial wood production in stems of Pinus halepensis.
Pal. J. Bot, Rehovot 5, 1945.

14. Oppenheimer, H. R. The influence of the soil on the development and mineral
composition of the Aleppo pine. La-Yaaran 7 (3-4), 1957,

Noe o

€

— 121 —




larly under adverse conditions. Seed crops are produced annually. There are 35,000-
64,000 seeds per kg. (8).

(d) Viability of seeds; germination. Viability of seeds lasts three years or
more (5), with up to 73% of nursery germination in November; no germination takes
place in the summer months (8). Germination takes 15-30 days under normal condi-
tions (12).

(e) BSeedling morphology. Germination is epigeal. After establishment of the
radicle, the hypocotyl pushes up a cluster of 6-8 cotyledons enclosed in the seed
coat; the cotyledons grow to about 2 cm. in length (12).

(f) Effective reproduction, Effective reproduction is exclusively by seeds.

()

5
|

Fig. 2. Seedling morphology of Pinus halepensis Mill.
L%V IR Yw DA DM 2 R

IX. (a) Animal feeders or parasites. Moles and porcupines may cause damage to
bark and roots of young trees which sometimes results in mortality. Primary insect
damage is sometimes caused by the processionary caterpillar (Thaumetopea wilkin-
soni Tams) which devours the foliage of entire trees. In young trees, primary da-
mage is sometimes caused by Matsucoccus josephi Eodenh. and Harpaz (3) and by
Evetria buoliana Schiff. Bark beetles and moths cause mostly secondary damage
(1). A full account of insects affecting Aleppo pine is given by Halperin (6).

(b) Plant parasites. No information. A

(¢) Diseases. No specific pathogen was found to cause “die-back” disease in
young plantations and it is believed that this is caused by difficult site condi-
tions (19). A rust, Peridermium Sp., occasionally appears on needles of Aleppo
pine but damage is usually not very serious (15). Damping-off may occur in nur-
sery seedbeds.
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(¢) Effect of frost, drought, etc. P. halepensis is highly drought-resistant within
the ecological limitations of its native habitat. It can stand a reasonable amount of
frost, but does not withstand heavy snow since its branches may break under the
load of snow. Wind can cause considerable damage by breaking branches and up-
rooting whole trees on shallow soils. Deformation of growth by wind on exposed
sites is of common occurrence.

VI. (a) . Morphology. The root system usually is shallow and much branched with
thin, vertical root threads that descend and penetrate rock fissures and solid soft
rocks, In -deep-fissured rocks the depth of effective root range of Aleppo pine was
found t6 be more than 5 metres (17).

(b) Mycorrhiza. Boletus (Scullius) granulatus (L.) Fries. forms an ectotro-
phic mycorrhiza, its fruiting bodies are edible.

(¢) Perennation; reproduction. An evergreen mesophanerophyte. The oldest
pines recorded in Israel do not exceed 120 years in age.

Reproduction is exclusively through seeds. Seed setting takes place every year.
Successful experiments have been carried out on the rooting of cuttings (7).

(d) Chromosomes. 2n = 24 (10).

(e) Physiological data. P. halepensis does not store more calcium in calcareous
soils than in non-calcareous soils; it is described as a tree which can withstand large
amounts of calcium in the soil but it is not a true calcophile (14). Summer transpira-
tion was found to vary between 75 and 300 mgr./gr./h, fresh weight. In August the
osmotic value of the cell sap attained 24.9 atmospheres (20).

VII. Phenology. In normal years, cambial activity was found to last from Fe-
bruary to November, Earlywood is formed from February to May, intermediary
wood from July to August and latewood from September to November. Meristematic
growth at the tips of branches takes place at approximately the same time as cam-
bial growth (13). Flowering takes place in February-March while cones and seeds
mature in July-September.

VIII. (a) Floral biology. Soon after pollination the scales are sealed and the
cones are inverted by curvature of the penduncles. The male gametophyte forms a
short pollen tube which penetrates the tissue of nucellus but does not develop fur-
ther during the next 14 months. The fusion of the pollen nucleus with the nucleus
of the ovum takes place only in the following spring by which time the megaspo-
rangiate cones have already reached their maximum length of approximately 10 cm.
(9).

(b) Hybrids. At least two distinct physiological races have been recorded in
Israel (8).

(c¢) Seed production and dispersal. The dispersal unit is a winged seed; dispersal
is ordinarily by wind. Seed production begins at the age of 6 or even earlier, particu-
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Table 2.

Soil composition at Beit Oren (Mt. Carmel)

Organic
Depth pH FaCO3 Inatter
cm. 7o

%%
T 05 7.18 31.7 3.85
5-10 7.82 305 3.68
10-15 7.83 29.3 3.90
15-30 7.89 324 3.35
30-60 7.93 63.4 B

IIT. Communities. P. halepensis occurs mainly in the Pinus halepensis-Hypericum
serpyfolium association (20) where it grows together with Quercus calliprinos, Pista-
cia lentiscus, Arbutus andrachne, Phillyrea media, Cistus salvifolius, Salvia triloba,
Calycotome villosa and others. It also grows on Mt. Meiron in the Pinus halepensis-
Juniperus oxycedrus association (20).

P. halepensis is intolerant and therefore always forms the upper storey of the
stand.

The successional stages of P. halepensis are not quite clear. It is certain that
dwarf shrub communities dominated by Poterium spinosum and Cistus sp. are often
long-lived stages in the succession; it is also known that pine forests can regenerate
immediately on bare soft rendzina (20). However, the question arises if P. hale-
pensis is to be considered as a climax community or as a post-climax following the
destruction of the climax vegetation (oak forest).

IV. Response to biotic factors. Young seedlings are sometimes killed or damaged
by trampling animals. Occasionally, young leaders of branches are browsed, particu-
larly by goats, which cause considerable damage to the development of young trees.
Regeneration after fire is abundant since it reduces competition by other species and
also releases seeds from cones. Fires, however, cause considerable damage to pine
stands as all parts of the tree are sensitive to fire.

V. (a) Gregariousness. P. halepensis is highly gregarious and usually occurs in un-
even-aged stands where other less light-demanding species form the understory.

(b) Performance in various habitats, Althcugh P. halepensis occurs mostly on
rendzina soils, it was also found to grow naturally on terra rossa; on part of Mt. Car-
mel, it is believed that the persistent west winds helped it on terra rossa to compete
successfully with other maquis species (18). It can be grown artificially in various habi-
tats provided that its moisture requirements are mot with. In the N egev, the planting in
areas with a mean annual precipitation of less than 200 mm. may succeed at first but
growth is rather slow In plantations on deep soils and with close spacing Aleppo pine
may reach a height of 30 metres, but more commonly on shallow soils of the
mountains its height does not exceed 15 metres (3).
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marls. The soil profile consists of a thin humus layer and of a grey, slightly hum-
ferous and highly calcareous A above a soft parent rock. A typical analysis from
a natural pine stand is given in Table 2.
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Fig. 1. Natural distribution of Pinus halepensis Mill.
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riate; pits to ray cells 1 to 3+ per cross-field, with elliptic borders and narrow ellip-
tic apertures. Rays uniseriate and fusiform when containing horizontal resin ducts;
up to 20 cells high; ray tracheids with smooth upper and lower walls and with a
slight tendency towards dentation. Resin ducts with thin-walled epithelial cells, most
frequent in latewood (#4).

Vernacular names: Aleppo pine; Oren Yerushalayim (Hebrew); Snowbar barri
(Arabic).

Native, locally common in northern and central Israel.

1. Geographical and oltitudinal distribution, P. halepensis occurs in the Mediterra-
nean territory of Israel. It grows naturally in Galilee (above Rosh Hanikra, near
Yarka and on Mt. Meiron), on Mt. Carmel (top ridge and eastern and western
slopes), and in the Judean hills (Beit Meir). Further occurrences are in Samaria and
the Judean Mountains (Ramallah, Hebron), It occurs at elevations from 75 m. on
Mt. Carmel to 1000 m. near Beit Jan (Mt. Meiron).

Its general distribution includes Spain, France, Italy, Yugoslavia, Greece, Turkey,
Syria, Lebanon, Transjordan, Libya, Tunisia, Algeria and Morocco.
II. Habitat. (a) Climatic and topographical limitations. P. halepensis grows in areas
with Mediterranean climate, with winter precipitation from 450 mm. to 1000 mm.
and dry summers. Climatdlogical data of stations within the natural range of dis-
tribution of Aleppo pine are given in Table 1.

Table 1.

Climatological da'a

Temperature ° C.

Station Altitude Lat. Long. Mean Mean Mean Mean
m. o N e max. min. relative annual

hottest coldest humidity rainfall

month month % mm.
Mt. Meiron 1208 3300 3521 29.5 3.0 63 1000
Yarka 300 32 27 3512 30.6 3.0 812
Mt. Carmel 300 32 48 34 59 34.3 3.8 69 661
Beit Meir 530 31 48 35 02 325 4.6 60 568
Ramallah 875 31 55 35 12 30.0 5.0 63 602
Hebron 930 3130 3506 30.8 2.6 468

The natural distribution of P. halepensis is limited to rendzina soils in the hills
and mountains. Its development is better on northern than on southern exposures.
Steepness of the slope has no direct influence on tree development but height growth
is affected by depth of soil (3).

(b) Substratum. Occurrences of P. halepensis are mostly confined to light-
coloured rendzina soils derived from soft Senonizn chalks, “nari” and Cenomanian
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of many subjects of practical interest and in enabling them to readily understand
some of the professional litterature.

It is our hope that this course will not remain an isolated venture of teaching
some elements of forestry, but that it will be followed by additional courses to be
held at short intervals for the benefit of the whole forestry staff.

FOREIGN RELATIONS

During the last months numerous guests from abroad visited the Forest Depart-
ment and the Ilanoth Forestry Division and were shown various aspects of our work.
Our visitors included Miss L. Larcher Graca (Portugal) and Messr, P. de Albu-
querque Sardinha (Portugal), D. Banijbatana (Thailand), L. A, Berreta (Argentine),
C. F. Cooper (U.S.A.), J. Djigui Keita (Mali), M. Motte (France), W. M. Sands
(Iran), G. Tamayo (Columbia) and K. F. Wells (Australia). In addition, Messr. S.
Martin and J. Speiser from France spent several months in Israel for practical
training in forestry.

In September, Dr. R. Karschon, Dr. M. Lewin and Mr. Sh. Weitz participated
in Rome at the “Ia Giornata Italiana per I'Eucalitto” sponsored by the Italian Pulp
and Paper Association; they also attended the 5th session of the FAO Working
Party on Eucalypts in Salerno. In addition, Dr. Karschon took part at the first
meeting of the FAO Committee on Mediterranean Forestry Research, Messr. S.
Ben Shemesh and M. Kolar represented our country at the Geneva session of the
FAO European Forestry Commission; the latter also attended the FAO Conference
in Rome.

Mr. J. Rosenberg spent six months in the Netherlands for practical training in

forest management and utilization.

CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL:
PINUS HALEPENSIS MILL,

By M. BOLOTIN

Forest Department, Land Development Authority, Eshtaol

Pinus halepensis Mill 10-30 metres in height, comus diffuse, branches somewhat
whorled, ascending. Needles slender, 4—3/4 mm. thick, borne in pairs. Staminate
catkins short, cylindrical, clustered, capitate. Cones solitary or 2—3 in a whorl, de-
flexed on thick peduncles, oblong conical, maturing 214 years after flowering; end of
scales of cones flattish, Seed oblong with a thin shell and a wing 3—5 times as long
as the seed. Bark light-gray on young trees, turning reddish-brown with dark brown
fissures on older trees.

Wood tracheids more or less rectangular in cross section; maximum tangential
diameter 45 microns; transition from earlywood to latewood abrupt; pitting unise-
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EDITORIAL NOTES

SURGING FORESTS

Aleppo pine is one of the major tree species for afforesting areas with low and
irregular rainfall and a long dry season because of its rapid growth, its drought
resistance and its ability to grow on shallow eroded and highly calcareous soils.
For these reasons it is widely used not only in the circum-mediterranean region
where it is native, but zlso in such distant countries as South Africa and Australia.

Since the early beginnings of forestry in this country Pinus halepensis Mill. has
occupied the foremost place in our afforestation projects. It now grows on as much
as 11,700 ha., i.e. 78% of the 15,000 ha, planted with conifers, most of the remaining
area consisting of P. brutia Ten. (2,600 ha.) and a few other species of pine and
cypress (700 ha.). Its area extends over most of the hills and mountains of Israel,
from Manara in Upper Galilee to Lahav in the Hebron Mountains.

About 7,000 ha. of pine plantations are more than 10 years old, and most of this
area is under sustained yield management. Inventory surveys have been carried out
and thinning plans have been drawn and put into practice. Since 1953, thinnings
from pine forests amounted to 29,000 cubic metres: both the quantity and value of
the thinnings will increase considerably in the near future with additional planta-
tions reaching the thinning stage and larger trees to be removed from the forests
already thinned. The mean annual increment of Aleppo pine in Israel amounts to
2.5 cubic metres per hectare.

During the last years, numerous papers on Aleppo pine have already been pub-
lished in La-Yaaran. For the first time, an issue of our journal is now devoted
entirely to this tree, and it is hoped that the following papers may somehow con-
tribute to a better understanding of its ecology, sylviculture, protection and
management.

THE URGE TO EDUCATE

Much has been said and written already about the urgent need for training
and education in forestry, As a first step in this direction, a two-weeks course
was conducted this month by the Forest Department, Land Development Authority,
at the Ruppin Agricultural School. The curriculum ircluded basic lectures on forestry
and allied subjects as well as some practical exercises. It is claimed that the course
was most successful in providing the 24 participants with some basic understanding
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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, Ilanoth, Doar Na, Lev Hasharon. The Association does
not hold itself responsible for statements or views expressed by authors of
papers.

CONTRIBUTIONS ON EUCALYPTS IN ISRAEL

Volume II
Issued by the Forestry Division, The National and University Institute of
Agriculture, Ilanoth, and the Forest Department, Land Development Authority,
Kiriath Hayim, on the occasion of the 5th session of the Working Party on
Bucalypts, FAO Mediterranean Forestry Sub-Commission, Rome, September 1963.
Contents:

Interception of rainfall by Eucalyptus camaldulensis Dehn.

Growth of eucalypts on dune sand as related to soil profile.

Eucalyptus occidentalis Endl. in the northern Negev.

Nursery techniques for eucalypts. IV. Control of nitrogen deficiency by urea
foliage spray.

Afforestation techniques for eucalypts. II. Field survival and growth of balled
stock raised in receptacles.

Some aspects of the felling of eucalypts by power saws.

Injury to eucalypts caused by Achradidius creticus Kies, and Opatroides
punctulatus Bruelle,

Protection of green eucalypt logs against Phoracantha semipunctata Fabr.

Financial and timber yields of Eucalyptus camaldulensis Dehn. over six
rotations.

Eucalypts in Israel — achievements and prospects.
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