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paioannou (15), using a 12 cra. width face on P. halepensis, obtained identical results.

In all probability, there are pine plantations in Israel which will not be suitable
for the production of good quality saw timber, and the most economical product to
be exploited may be gum for the conversion to rosin and turpentine. Because of
the small number of stems of a minimum diameter of 25 cm. that will be available
in the near future, it may be advantageous to use the narrow face on trees grow-
ing on the more marginal sites.

In this study, we obtained a yield of 3 kg. per face per year from trees having
a db.h. of 25 cm. Such trees can be tapped for only 6 to 8 years and then must be
removed from the stand. If the narrow face is adopted, these minimum diameter
trees can be tapped for about 16 years or even longer. In doing so, however, the
annual yield per face will probably drop to about 2 kg. and the labor cost per unit
gum produced will thus be increased. Narrow faces on trees sensitive to low rain-
fall growing on poor sites would probably be less prone to “dry face” and large
drops in yield from this cause could be minimized.

Sufficient data is now available for planning the integration of resin tapping
into exploitation programs for pine plantations. However, studies on labor costs must
still be made in addition to the analysis of inventory records to show the distribu-
tion of present and near-future diameter classes. Once the economic factors are
clarified and sufficient trees are available for commercial operations, the data from
this study could be used as a guide to determine what diameter trees should be
tapped over which months to give a yield per streak that will meet resin extraction
costs and give a satisfactory return on the investment.

CONCLUSIONS AND SUMMARY

1. For a 16 streak season, using the biweekly bark-chipping acid treatment, a re-
sin yield of 4.2 kg. is obtained from trees having an average d.b.h., of 30 cm.

2. If corrected for differences in d.b.h. of trees sampled, yields from pine planta-
tions located on Mt. Carmel and in the Jerusalem Corridor are identical.

3. Years of low rainfall may result in decreased resin yields, particularly from
trees growing on adverse sites.

4. Resin yields per streak are relatively low in April, reaching a maximum dur-
ing May-July, and then gradually decreasing to a low in November.

5. Initial flow from virgin faces is very low and 4 or 5 streaks are required be-
fore good yields are obtained.

6. Scrape amounts to an average of 280 gr. per face per seasop or about 7 per-
cent of the total resin yield.

7. Streak heights, using a 3/4 in. bark hack, averaged 23 mm. resulting in a sea-
sonal face height of 37 cm.

8. Under certain conditions, it may be advantageous to use the American bark-
chipping system with a narrow face of 10 to 12 cm. instead of the usual face
width of 1/3 circumference,

9. Though data is limited, there are indications that resin yielding ability is an
inherited character.
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trees having an average db.h. of 30 em. Schopmeyer and Larson (16) have shown
that for slash and longleaf pine, with high crown-length ratios, the yield of 24 cm.
d.b.h. trees is also 76 percent of trees having a d.bh. of 30 cm. The data for the
southern pines is based on bark-chipped, acid-treated streaks 5/8 in. high. In the
study by Crivellari (4), Aleppo pine 24 cm. in d.b.h. gave yields of 63 to 75 percent
of trees having a dib.h. of 30 cm., depending on the tapping method used. If an
average value of 68 percent is used, the yield of the Mt. Carmel trees would be
2.9 kg. which closely agrees with the actual yield. Thus, differences in gum yield
from the Shaar Hagai and Mt. Carmel trees are almost entirely due to differences in
diameters of the trees sampled rather than to site factors.

Consistency of High and Low Yielders. On both sites, over the three year tap-
ping period, there are individual trees that are consistently high ylelders as well as
trees that consistently produce a small gum flow (table 2). Average yield for high
producers at Shaar Hagal is 6.1 kg. per face per year as compared to only 2.3 kg.
for the low producers. The average d.b.h. is 29.2 cm. for the former and 27.5 cm.
for the latter. If we adjust these values for differences in diameter, the high yield-
ers still produce over twice the amount of gum as the low yielders. This relation-
ship applies, as well, to the Mt. Carmel trees. it is also of interest to note that the
drought of 1959/60 had a greater detrimental effect on the productivity of the
high ylelders than on the low yielders.

Though our data is very limited, there are indications that gum yielding ability
is highly influenced by genetic factors, as is the case in other pines (7, 8, 9, 10, 19).
If the development of a naval stores industry is to be considered, the possibilities of
establishing elite resin producers should be investigated.

The Tapping Season. The tapping season in Mediterranean countries usually
starts in April and continues until October, but may be extended into December
(4, 11, 15). Peak flow is reported by Crivellari (4) to be in July, whereas Papaioannou
(15) finds best flow during May-July which is identical to our results. Tentatively,
we believe that 16 biweekly acid-treated bark streaks, extending from the first part
of April to mid-November, would be most suitable for local conditions. The actual
shortening or prolonging of the season will be determined by the minimum yield per
streak that will give a favorable economic return.

Face Width. In our experiment, the use of a face width that is approximately
1/3 of the circumference followed the American practice as developed for the slash
and longleaf pines. Because of relatively poor growth, heavy side branching and
crooked stems, many of the Mediterranean pine forests are exploited primarily for
gum production. For this reason, a more conservative face width of 10 to 12 cm.
has been adopted in Spain, Italy, Greece, etc. to permit a very extended working life
of the trees.

Early work by Oudin (14) showed that, using the regular Huges method for
tapping P. maritima, the yield is 2 kg. per face per year. The yield of the same
narrow face, by bark chipping biweekly with acid treatment, is about 3 kg. Pa-
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Table 3.
RAINFALL AND CORRESPONDING RING WIDTH OF NON-TAPPED TREES
ON MT. CARMEL

bnnon a2 @upin nba ooxy bw nyav amTy omws .3 abaw

Rainfall Precipitation Average ring width
Year mm. mm.
Ry nw Rypwn y3mn nyavy anm
n“n nn
1960/61 718 2.0
1959/60 565 14
1958/59 601 2.5
1957/58 755 2.9
1956/57 568 2.2
1955/56 872 2.2
1954/55 428 14
1953 /54 798 2.5
1952/53 742 3.2
1951/52 877 33

1959/60 and 1954/55 resulted in the formation of the narrowest growth rings, i.e.
1.4 mm. It is also apparent that growth ring width is more sensitive to drought pe-
riods than to average or high rainfalls.

The low yield of the Mt. Carmel trees during the third tapping season, then, is
probably due to the occurrence of “dry face” described by Schopmeyer and Maloy
(18) as that condition where there is a permanent cessation of gum flow from a part
or all of the normally active face. They also state that drought is probably the
most important predisposing factor though the specific cause is not known.

The 1959/60 rainfall of 565 mm. recorded for Mt. Carmel is not really a parti-
cularly low rainfall when compared to that occurring in the northern part of the
country. For example, rainfall at Shaar Hagai for the 1958/59 rainy season was
only 400 mm. and yet the resin yield was high. However, the Mt. Carmel trees are
located on a ridge, whereas the Shaar Hagai trees are growing on the lower part
of a slope having a northeastern exposure, It is obvious, then, that the term drought
is relative, and the impact of low rainfall is highly influenced by the topography,
soil, and microclimate. This has been demonstrated, as well, by Gindel (6) in his
study of the relation of yearly rainfall and ring width in P. halepensis growing on
a rocky ridge and on bottomland. In future commercial resin tapping operations,
where high yields need to be maintained, it would be possible to determine, according
to actual rainfall of the previous fall and winter, whether or not trees growing on
sensitive sites should be exploited the following spring and summer.

If we adjust the 1960 yield from the Mt. Carmel trees in proportion to the de-
crease in yield from the 2nd to the 3rd year at Shaar Hagai in order to eliminate
the drought factor, the average yield for the three tapping seasons will be 3.2 kg,
instead of 3.0 kg. as shown in table 2. The yield of 3.2 kg. for trees having
an average dbh. of 24 cm. is 76 percent of that of the Shaar Hagai



All the trees in both plots have live crown heights of 60 percent or more ot
the total tree heights, Growth rates for the Shaar Hagai and Mt. Carmel sites were
about the same, i.e, five rings and four rings per centimenter respectively. Though
the crown ratios and diameter growth rates were almost identical for both plots, it
should be noted that the db.h. of the trees sampled at Shaar Hagai ranged from
25 to 39 cm., averaging 30 cm.; the Mt. Carmel trees ranged in diameter from 20 to
27 cm., averaging only 25 cm. The importance of these differences will be discussed
below.

In order to expose non-acid penetrated wood during each streaking period, an
average streak height of 23 mm. had to be maintained. This resulted in an annual
face height of 37 cm. for a 16 streak season. Ideally, with the use of a 3/4 in. bark
hack, this face height should have been 32 cm. It is anticipated that a slightly better
control of the acid application could result in a lower seasonal face height and thus
extend, somewhat, the working life of the tree. Due to excessive lean in many of
the trees, faces were less than the 1/3 circumference desired. Average face width
of the Shaar Hagal trees was 25 cm. or about 85 percent of the optimum, as com-
pared to 22 cm. or 90 percent of the optimum for the Mt. Carmel trees.

DISCUSSION

Comparison of Yields From the Two Sites. As shown above, the average yield
for the three year tapping period at Shaar Hagai was 4.2 kg., as compared to only
3.0 kg. for Mt. Carmel. But, since the trees in the former plot had an average d.b.h.
of 30 cm. as compared to 24 cm. in the latter, a direct comparison of productivity
of the two sites cannot be made without compensating for differences in tree dia-
meter (17).

Average yields for trees in the 25 to 27 db.h. class listed in table 2 are as
follows :

Shaar Hagai Mt, Carmel
Year Yield Year Yield
1957 3.4 kg. 1958 3.3 kg.
1958 39 , 1959 39 .,
1959 5 1960 33 .

For trees of approximately the same diameters, yields are identical in the first
two seasons. In the third season, the Mt, Carmel yield is considerably lower than
that of Shaar Hagal. This discrepancy is attributed to the prevailing drought during
the winter of 1959/60. To check the effect of this dry season on the vigor of the
Mt. Carmel trees as reflected by annual ring width, increment borings were taken
from four non-tapped trees in the immediate vicinity of the exploited trees. Ring
widths over the past ten years are given in table 3.

Openheimer (13) studied the cambial activity of P. halepensis growing in
Rehovoth and Jerusalem and found, generally, that earlywood formation
started in February and latewood growth terminated in November. Thus, the
1961 ring width is influenced by the 1960/61 rainfall, the 1960 ring width
by the 1959/60 rainfall, ete. Table 3 shows that the two lowest rainfall seasons of



Table 2B.
DIAMETER AT BREAST HEIGHT AND ANNUAL GUM YIELDS
OF THE TREES TAPPED (BASED ON A 16 STREAK SEASON)

a2 abay
(IS 03N 16 By obotan) wpWIw UYR A Sw ovmw oM amn aana wp
Mt. Carmel

Ynq9aa an

Gum Yield
Tree D.B.H. men N
e e SRR =
No. (1958) 1958 1959 1960 Average
on 7y AP yRIMN

n“D cm. kg. »p kg. 2p kg. 3p kg. »p

26 24 1.88 1.75 1.39 1.67

27 25 3.36 3.55 2.00 2.96

28 23 1:73 1.40 1.50 1.60

29 e 293 3.22 292 3.03

30 24 2.69 —3) —3) 2.69

31 25 2.81 3.84 3.22 3.30

s 24 3.50 425 3.60 3.79

33 25 2.50 2.95 3.24 332

34 ) 2.78 3.93 3.24 332

35 22 2.46 3.26 2.60 2.7

36 21 2.54 271 2.08 247

37 23 3.77 4.60 3.15 3.84

38 23 2.60 257 1.66 227

39 25 342 3.86 293 340

40 23 2.54 3.02 2.24 2.59

41 22 1.95 1.99 1.47 1.80

42 23 3.27 359 2.75 3.20

43 21 1.93 3.05 295 2.65

44 27 4.78 6.04 442 5.08

45 24 345 5.71 3.78 431

46 22 2.86 447 2.77 3.37

47 20 249 2.38 1.94 227

48 23 1.86 1.82 1.62 1.77

49 25 3.78 6.06 4.37 4.73

50 26 3.28 3.11 2.50 2.96

yxmn

Average 24 2.85 3.46 2.67 2.99
;; gmozfl‘d::tfo O:I mfii(:vl:' !_::r“dies- SR e b pma nwnd pw
(November 1958). (1958 93131) DO IXHIND WDIW DBy (3
1) trees not tapped due to excessive oM D3 BAYA YA M Row vy (B

lean.



Table 2A.
DIAMETER AT BREAST HEIGHT AND ANNUAL GUM YIELDS
OF THE TREES TAPPED (BASED ON A 16 STREAK SEASON)

X2 hav
(MY XN 16 Yy oonan) npww oo¥yn mw v ovmw oo ama nana wp
Shaar Hagal
R*20 9yw
Gum Yield
Tree D.B.H. mwn
No. (1957) 1957 1958 1959 Average
on 7y AP ymn

»“D cm. kg. 2p kg. 2p kg p kg 2p

1 26 1.88 p B 2.22 11

o 27 2.55 3.69 2.86 3.03

3 26 5.36 593 525 5.51

4 31 —1) - 7 ) 4.30 481

5 28 —1) 3.19 —2) 3.19

6 32 —1) 5.74 4.15 5.12

7 29 240 2.16 2.12 223

8 27 —1) 6.05 6.65 6.35

9 29 —1) 372 —2) 3.72

10 32 5.30 6.13 6.86 6.10

11 30 458 3.69 357 3.95

12 32 391 343 —32) 3.67

13 34 5.78 7.56 8.29 7.21

14 26 3.59 4.05 452 4.05

15 29 2.98 223 2.58 2.60

16 26 1.47 2.32 2.90 2.23

17 27 3.14 353 348 3.38

18 27 3.28 3.67 332 342

19 32 3.85 4.80 4.64 442

20 32 1.99 3.70 348 3.06

21 25 5.76 5.63 5.06 548

22 32 4.16 6.00 5.64 5.27

23 35 346 3.09 445 3.67

24 34 5.96 5.38 5.05 5.46

25 39 495 6.47 —3) 5.70

yImn

Average 30 3.82 4.39 437 4.19
1) tapped for rate of flow studies. MM MY Sw pns naead pm (4
<, t'("g,e:vi:tbe‘:“emg)f"mmm (1958 93n31) ADIOR AXXIND VEIW DXy (2
) trees not tapped due to excessive M DD BN P23 M Xow ovey (P

lean,
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corded for each tree. In addition, increment borings from representative trees were
made to determine the average number of rings per centimeter over the previous
ten years.

Tapping Method. Bark chipping techniques developed in the southern pine belt
of the U.S. (2, 3, 5) were adopted for this study. Briefly, biweekly streaks were
made using a 3/4 in. bark hack. Immediately after each streak, a 50 percent solu-
tion of sulphuric acid was sprayed along the top of the streak in the angle formed
by the bark and the freshly exposed xylem. Each subsequent streak was made high
enough to expose wood not penetrated by the acid spray of the previous streaking
period. Though some trees were large enough in diameter to carry two faces, only
single faces were used in this study. Face widths were nominally 1/3 of the circum-
ference.

The tapping season began in March-April and continued to November and, in one
case, extended into December. Trees were tapped in Shaar Hagai and on Mt. Carmel
for three years, the former from 1957 to 1959 and the latter from 1958 to 1960. To
determine the average streaking height, seasonal face heights were measured. Face
widths were also recorded.

The gum from each face was collected in 2-quart tared cups and the yields
from each biweekly streaking period were weighed in the field to the nearest gram.
At the end of each tapping season, the dry gum or “scrape” that had accumulated
on each face was removed and weighed. At the beginning of each new tapping sea-
son, the cups, gutters, and aprons were raised to the top of the previous year’s face.

RESULTS

Average ylelds per biweekly streak, over the three year periods for both plots,
are shown in fig. 1. These values do not include scrape. Initial yields from the virgin
faces are very low, and about two months of tapping or four to five streaks
are required before the faces become productive. In subsequent seasons, if tapping
is not started too early (March), high yields are obtained immediately after the first
streak. If we exclude the initial low yields from virgin faces, the seasonal trend
Is as follows: an average yield per streak of 180 gr. in April, a sharp rise to
260 gr. for May-July, and a gradual decrease to about 150 gr. in November.

As a group, the yields from Shaar Hagai are higher than those from Mt. Carmel.
This 1s also shown in table 2. Total Shaar Hagai gum yields per face (including
scrape) per season are 3.82, 4.39, and 4.37 kg., averaging 4.2 kg. for the three years,
while the Mt. Carmel yields are 2.85, 3.46, and 2.67 kg., averaging 3.0 kg. Scrape
amounts to an average of 250 gr. per face per season, or about seven percent of
the total resin yield.

Since tapping periods for each year were not always the same, yields in table 2
are adjusted to a 16 streak or eight month season,
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RESIN TAPPING OF PINUS HALEPENSIS MILL,
BY BARK CHIPPING AND ACID STIMULATION
By M. CHUDNOFF,
Forestry Division, The National and University Institute of Agriculture, Ilanoth.

INTRODUCTION

In a preliminary report (1), a brief review was presented of the resin produc-
tion potential of Aleppo pine plantations, domestic requirements, and present silvi-
cultural practices as they may affect resin tapping. The average yleld of one tap-
ping season, using the American bark chipping with acid was 4.2 kg. per face for a
20 streak season. This high productivity compared favorably with ylelds from pine
species exploited for naval stores in the United States and elsewhere.

Crivellari (4) made a thorough study of resin yields of Aleppo pine over an
eight year period using the conventional Hugues and “fishbone” methods, For trees
in the 25 to 30 cm. diameter class, the yields per face per season for the Hugues &
vie and the “fishbone” & vie were about 2.8 and 2.3 kg. respectively. The Huges a
mort method gave a yleld of about 5.0 kg. per tree per year, Mean annual rainfall
In the Taranto region, where the experiments were made, is about 455 mm. which
is lower than the 500 to 700 mm, annual rainfall in the main pine afforestation
areas of Israel. However, in the Taranto area summer rainfall is common and
amounts to about 70 mm., whereas in Israel there is no rainfall whatsoever from June
to August and, generally, less than 10 mm. during May and September.

Another valuable study of resin ylelds of Aleppo pine was made by Papaloannou
(15). Using 13 biweekly bark streaks with 50 percent sulphuric acid stimulation, the
average yleld per face was 3.0 kg. With the usual Greek method, which is very
similar to the Hughes a4 vie method, the seasonal yield was only 2.1 kg. In both
the American and Greek methods, the face width was about 12 em. Mean annual
rainfall in the region studied (Kassandra-Chalkidiki) is about 500 mm. with sum-
mer rainfall averaging 20 mm. per month,

The yield from our preliminary trial and the excellent response to bark streak-
Ing and acid stimulation obtained by Néjera et al. (12), Oudin (14), and Papailoannou
(15) indicated that resin tapping trials should be continued with a wider sampling
to obtain data on ylelds over several years.

METHODS OF INVESTIGATION

Trees Sampled. Sample plots were established at Shaar Hagal in the Jerusalem
Corridor and on Mount Carmel, near Isfiya. When resin tapping began, the Shaar
Hagal trees were 30 years old and the Mt. Carmel trees were about 25 years old.
Data concerning soil, rainfall, temperature ranges, etc. for both sites are given in
table 1. At each site, 25 trees were marked for tapping. For the 1957 tapping sea-
son at Shaar Hagai, 20 trees were used for resin yield studies, while five trees
were used for rate of flow measurements already reported (1). Breast height dia-
meter over bark and percentage live crown, based on total tree height, were re-
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SOIL PREPARATION BY LEVELLING AND FURROWING
IN SOUTHERN ISRAEL
By N. JAFFE,
Afforestation Department, J.N.F., Plugoth.

Success of afforestation in the Southern part of Israel depends on intensive land
preparation prior to planting, as the local loess and clay soils are relatively impervious
to rainwater infiltration because of crust formation which is conductive to severe sur-
face run-off and gully erosion. In addition, rains often occurring as heavy down-
pours do not readily infiltrate into the soil, and moisture availability during the dry
season usually is most critical and limits both survival and growth of trees.

To improve afforestation in areas with 200—400 mm. annual rainfall, the fol-
lowing method of land preparation has been developed. After levelling and filling-up
of the gullies by heavy bulldozers, which result in completely altering the topo-
graphy of th site, the soil is opened with a heavy rooter down to a depth of 80—90
cm. After disking, furrows are spaced 3.5x3.5 m. and form a chessboard pattern.
Planting takes place at the intersection of the furrows.

The advantages of the above method, illustrated on page 98, are claimed to be
as follows:

(a) it enables the afforestation of badlands cut by deep gullies;

(b) it checks water erosion and improves infiltration of rainwater into the soil;

(¢) it enables full mechanical soil cultivation in both directions;

(d) it decreases the costs of land preparation by eliminating expensive labour

which at present is in short supply;

(e) since planting is carried out at the intersection of the furrows, there is no

need to mark in advance the planting pits;

(f) thanks to intensive soil preparation as described above, economically import-

ant species such as eucalypts can be planted on land previously suitable
only for anti-erosion planting with acacias.

CASUARINAS IN AFFORESTATION AND LAND USE
By Y. PANCEL,
Afforestation Department, J.N.F., Kiriath Chaim.

Past experience and potential uses of casuarinas in Israel are reviewed, and par-
ticular mention is made of their place in afforestation, windbreaks, roadside planta-
tions, sand dune fixation and ornamental plantings.

On shallow, rocky soils in hills and mountains, planting of casuarinas has been
discontinued as they usually require deep soils. For shelterbelts and roadsides and
as ornamentals, they are liable to succeed; they appear to show promise for fixing
shifting sands, and large-scale trials with different species are recommended in the
coastal dune belt. The Northern Negev also is considered as a potential area where
casuarinas could be wvaluable and deserve thorough trials.
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SANDDUNEFIXATKONANDWINDWINDW

By D. HETH,
Forestry Division, The National and University Institute of Agriculture, Ilanoth,

In Denmark, fixation of moving dunes is started on the beach by building a fore-
dune, able to support the strong windblow., The foredune is built by planting marram

sufficient to fix the dune; one must also succeed in growing trees of economic value,
In many Mediterranean countries, Pinus pinea is used Successfully and more em-

Most Danish windbreaks consist of one row of trees. From the aerodynamic point
of view, such a windbreak is preferred to a multi-row windbreak. The optimum den-
sity is considered to be 609, Therefore, whenever possible, it is recommended to
Plant only one row of trees. In the Mediterranean part of Israel, cypress (Cupressus
sempervirens) is grown as a single-row windbreak, but in semi-arid areas such as
the Western Negey, it is necessary to grow 2-4 rows, especially since encalypts form
a relatively open profile when they grow older. Particular attention should be devoted

avold insect damage and improve the shelter effect, The organization and planning
of windbreak establishment should be done on a regional scale and not for isolated
farms, otherwise the shelter effect is much lower. For this reason farmers form co-
operatives for Creating and maintaining windbreaks, and government and other
public organizations subsidize the planting of windbreaks and research on their
effects, Such an Integrated approach appears highly desirable in Israel,



were foresters. Forestry aspects of watershed management were thoroughly demons-
trated, especially in Switzerland, where investigations in two nearby watersheds were
started as early as the beginning of this century. One of the basins has a forest
cover of 95%, while the other consists of one-third forest and two-thirds pasture.
The measurements showed that while the forest probably consumes more water than
the pasture, it also results in better rainwater absorption and subsequent flow into
underground reservoirs, and diminishes surface flow and erosion. Most experts agree
that the beneficial effects of the forest more than compensate for its somewhat
larger water consumption.

Central versus regional planning featured prominently amongst the problems dis-
cussed. While France and Italy stressed the need of central planning, Switzerland
emphasized the multiple advantages of regional planning. Both systems lay equal
stress on hill farming as the foundation of all planning. In all the countries visited,
great efforts are made by the authorities to raise the general living standard in
mountain areas and to prevent the migration of the local population to the lowlands.
Cooperative methods in hill farming and other measures evolved appear to be
successful.

Other problems dealt with included erosion and avalanche control, development
of tourism, building of large water reservoirs and power stations, irrigation, forest
exploitation and regeneration, forest legislation, fire-fighting and financing. The
following main points deserve to be stressed:

1) Central planning of watershed management is more efficient.

2) The complex problem of water relations in connexion with forestry cannot
be approached exclusively with regard to the water factor. The fact that the forest
probably uses more water than other agricultural crops, does not exclude it from
the overall planning of land use in watersheds.

3) New irrigation methods, especially the construction of small reservoirs as
seen in Italy, could be used in Israel for irrigating forest plantations in the Negev.

4) The forest is to be viewed as an organic constituent of hill farming; it pro-
vides employment and creates the necessary conditions for tourist development.

5) Hill farming based on individual farms is now outdated, and various cO-
operative organizations have taken the place of old-time farming methods.

6) Most development projects visited were evolved according to local conditions
and therefore cannot be copied under the conditions prevailing here. The fact is
stressed that in most cases the authorities participate to a great extent in the fi-
nancing of the various watershed development projects.
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The Israel Forestry Association extends its best wishes to the Meteorological
Service and expresses its hope that the new facilities now available will help to-
wards a better understanding of the climate and weather of Israel and the solution
of the numerous problems of interest to forestry. At the same time, our Association
gratefully acknowledges the most friendly and thoroughly competent assistance con-
tinuously extended to foresters by the staff of the Meteorological Service.

FOREIGN RELATIONS

Dr. K. Hueck, professor of forestry at the University of Munich and a well-
known authority on dry zone forests, is now paying his second visit to Israel. His
interest in our country and in the development of its forest resources is convincing
proof of the impact of our efforts in forestry and of the problems we face. He also
lectured on the dry forests of South America at the National and University of Agri-
culture at Rehovoth.

Mr. Sh. Weitz attended the Dubrovnik meeting of the FAO Sub-Commission on
Mediterranean Forestry Problems. Together with Mr. D, Heth and Dr. A. Kadish, he
participated in the FAQ-sponsored seminar on windbreaks and sand dune fixation in
Denmark. Mr. M. Kolar took part in a study tour on watershed management in Eu-
rope also organized by FAO,

Our editor, Mr, J. Kaplan, has returned home after one year's leave at the
Commonwealth Forestry Institute in Oxford. In the course of his postgraduate stu-
dies, he also visited part of France and Italy; in addition, he attended a FAO study
tour in thinning in Holland. Some of his impressions will appear in the next issue of
our journal.

WATERSHED MANAGEMENT IN EUROPE

By M. KOLAR,
Afforestation Department, J.N.F., Kiriath Chaim.

The author participated in the second half of a FAO-sponsored study tour in
six European countries. Details are given of watershed management in Switzerland,
France and Italy, and their impact on local problems.

Watershed management, in its broadest sense, includes all centrally planned and
executed development projects for a given area characterized by certain ecological
features, with special consideration of all technical, economical and social aspects. It
is clear that within a framework of such magnitude, problems of afforestation and
its influence on the water balance form only a small part of the overall picture, but
it Is interesting to note that more than half of the participants of the study tour
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EDITORIAL NOTES

AN IDENTITY OF VIEWS

Windbreaks and shelter effects continue to feature prominently in the programme
of the Tlanoth Forestry Division and the a;g'rometeorological branch of the Meteorolo-
gical Service, and considerable progress has been achieved since the project was
launched by FAO expert Dr. W. Naegeli. Recent studies by Heth and Lomas have
demonstrated significant effects of windbreaks on potato and tomato yields in the
Western Negev. At a recent meeting of the Interministerial Committee on Wind-
breaks — composed by representatives of the National and University Institute of
Agriculture and the Meteorological Service — plans have pbeen mapped for thorough
research on windbreaks and their effects as a basis for settlement and land develop-
ment in the Besor district in the Western Negev.

Continuous interest in problems of wind shelter is by no means restricted to
Israel, It is understood that a world summary on shelterbelts is now peing drafted
for publication by the Commonwealth Forestry Bureau in Oxford, while a special
section on windbreaks is to be set up within the International Union of Forest Re-
gsearch Organizations. At the Toronto congress of the Commission of Agricultural
Meteorology of the World Meteorological Organization (WMO), the report prepared
by the ad hoc committee headed by Dr. J. Van Eimern was well received, and re-
commendations on research needs were adopted. At Dubrovnik, the FAO Joint Sub-
Commission on Mediterranean Forestry Problerns decided to include research on wind-
preaks among the top priority projects requiring international cooperation on a re-
gional basis, and Dr. R. Karschon has been requested to act as project leader.

METEOROLOGY CATCHES UP

On May 7, the new puilding of the Central Institute of the Israel Meteorological
Service was inaugurated in the presence of Mr. A. Viaut, President of WMO, and
Prime Minister D. Ben Gurion. The puilding, which contains some 120 rooms and a
large lecture hall, was erected in the middle of a plot of 5.5 hectares, most of which
is intended for agrometeorological observations and experiments. The substantial
contribution of the United Nations Special Fund towards the construction and equip-
ment of the new institute serves to emphasize the important tasks of pure and ap-
plied meterology in the development of semi-arid and arid areas.
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The Israel Forestry Association was founded in 1945, The objects of the
Association are to advance the development of forestry in Israel, to form a
centre for all those engaged in forestry, and to foster public interest in fores-
try and in the importance of forests. The Association holds regular meetings
and symposia and organizes excursions to areas of professional interest. Mem-
bership 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 deseriptive
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.

RECENT PUBLICATIONS AVAILABLE ON REQUEST

From the Foresiry Division, The National and University Institute of Agri-
culture, Ilanoth, Doar Na, Lev Hasharon :
Leaflet No. 18: The variation of moisture content, specific gravity and vol-
umetric shrinkage in young coppice of Eucalyptus camaldulensis Dehn.
Leaflet No. 19: Effect of windbreaks on potato yield at Nir Yizhak (pre-
liminary results),
Leaflet No. 20: References on forestry and forest products in Israel -— 1961,
Bulletin No. 66: The physical and mechanical properties of Eucalyptus
camaldulensis Dehn,

From the Forestry Division, Ilanoth, and from the Ajforestation Department,
Jewish National Fund, P.O. Box 45, Kiriath Chaim :

Contributions on Eucalypts in Israel (issued on the occasion of the Second
World Eucalyptus Conference, Sao Paulo, August 1961).
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