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Table 1 The effect of mulching and spot-watering and of antitranspirant treatment

on the establishment and growth of pine seedlings. Plant

Note : In this trial all the seedlings were watered with 2 liters
this time of the year is quite dry.

ing of autumn 1966.

each, as the soil at

o™na NI 2nwn Y Do Hpon Dnwn ‘on DY nwn ‘on

R
»nwy 0N — 15/5/61°2 - 1y Y o .
i DY
Final weight of seedlings alive Percentage Number of Number of

on 15/5/67 — gm per seedling mortality seedlings  seedlings Treatment
v Ypon "y Ypwn 15/5/61 dead on planted
Dry weight Fresh weight 15/5/67 10/10/66
3.36 13 37 20 54  control nmMpa
5.22¢# 12.2¢# 13.5 Toe 51 mulched "o'n
VITDHOIYIBIR
3.6 8.3 60 30ee 50 antitranspirant
NN+ LITDOIYIVIR
4,62¢ 10,7+ 2 ]ee 49 mulched +
antitranspirant
(P < 0.05) pnawm nvpam >1ann — *

(P < 0.01) Tn pmam

L7 man s«y spon Ypwna bw ponmam L “y2” nan nrya una

* Difference to controls significant (P < 0.05)
** Difference to controls highly significant (P < 0.01)

Mortality data analysed by y2 test, final weight data by “t” test.
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Table 2 The effect of mulching and antitranspirant treatment on the establishment
of pine seedlings. Planting of late winter 1967

Note : Each figure based on a sample of approximately 500 seedlings. The seedlings
were planted in early March 1967 and the treatments were given between
March 10 to 13. The soil was moist at the time of planting and no further
irrigation was given.

Percentage mortality on ; TIRN2 INMWN TR kel
25/9/67 22/8/67 3/8/67 14/7/67 Treatment
31 26 24 17 Control nmpa
24## 21# 17## 16 Mulched "on
DIPDOIMWIVIR + MDA
26% 20% 19# 17 Mulched +
antitranspirant

(P < 0.05) 7x» pnawm nmpann P1ann **
x? nan B? —

(P < 0.01) pnawm nmpann »1ann

* Difference to controls significant (P < 0.5)

#* Difference to controls highly significant (P < 0.01) } By Fx*" tekt
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Table 3 The effect of mulching and antitranspirant treatment on the growth of pine
seedlings. Planting of late winter 1967.

Note : Each figure based on 50 seedlings sampled at random from amongst the
plants of each treatment, on 10/10/67.

o — nux? v HHon o7 — nngd MY bpon

Dry weight per plant — gm Fresh weight per plant — gm bal o)

>0 e YN 2410 n oMY Treatment
Total Top Roots Total Top Roots

4.4 38 0.6 10.3 9.0 1.3 Control  nypa
6.0 5.20¢ 0.8 14,9+ 13,20+ 1.7 Mulched  »pn
+ "en
BITPOIMIR

6.1 5.30¢ 0.8 15.0%* 133+ 1.7+ Mulched +
antitranspirant

( (P < 0.05) pmam npan» »1ann  *
“t nam Y — |
( (P < 0.01) 9%» pnam n1panm Y1ann **

* Difference to controls significant (P < 0.5)

By “t" test.
** Difference to controls highly significant (P < 0.01)

1967. 2R ~ ‘AN

AWM TPwR 4+ MDn (2 (TNn MEp RS A2 (1 :hbdY 3 v o oA
D% nwn 5nw 200 157 2YMDUAR TR 5332 .DITHOIMWIR + NIPMN pwa + Men (3
71019 90 P2 92yR 0 YPIPA A0 L1213 PIap NIKI DX NTTH DY SRIPR MDA W
+ NDNM MDA PHBYA 19 °b Yy AR ;(15.4.67) AYOLIT DY And AN YPPT LTTINS
NYHNWAY BIPDHOIMWOVIRT DYDY DM WL 2 S nTPMN PRI MM BITHOIMWIBIN
Tona aywin 20 Myw 24 onwa Yy 00N (A ‘on Mo WMD) L—T12 M RO 12
YPIPA Nuoben MY hnnnw Ypapa minda Sw nraunnty npeTa wIm mwn
Y YT DY WY AR N XOw (10037 N0 NT30nY pInm) 2MNR 0Y5°nw 20 navpa
JIPODIAT NYA 7AW 00 XD DNwa MR 1on Sap 1mbhaa nonunw sy

PP TURa DNWA DN MR 2pynm ¥pIpa Mnd mMprran Yvapmiw NREINT
A4 ’om 15av3a1 1 /0% 32 MndDn

s () e



T

201

o

Bare Soil  g— 0 MWN YPIP
Mulched Soil O———{ 10N Y7V

Rainfall mm. 7 424 .p'ni Owa
R
1

1/5 1/6 117 1/8 1/9

Soil moisture % of dry Weight -w1'n1 Ypwnin %-ypipn mmny

I} 1 | 1

Date 1967 T'IRN

(From May to September)

ANRONW 20 DWW, NTRA 0NN 20 NPuo?9 D1t Ma9n nuawn 1 ‘on Nty
1967 PR

Jp1a s b yXINm NAx»n aMpa by awn

Figure 1 The effect of mulching with a plastic sheet on the soil moisture in the
root zone of pine seedlings. Summer 1967

Note : Each point represents average of 5 samples.
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Table 4 The effect of mulching and spot-watering and of antitranspirant treatment
on the establishment of pine seedlings. Planting of spring 1967

Note : There were 200 seedlings in each treatment. Seedlings were planted on

15/4/67.
Percentage mortality on TN WA TINR a1
25/9/617 20/8/67 3/8/67 14/7/67 Treatment
mMpa
54 50 40 31 Controls
Mpwa + en
42% 330 19%+ Qee Mulching +
watering
+ mpwn + "on
DITDOIYIVIR
45 42 25 13e¢ Mulching +
watering +
antitranspirant
( (P < 0.05) pmawm nywpamm »ana  *

“ z" n: D, Sk J
Sty { (P < 0.01) 7&n pnam nmpams S1ann **

* Difference to controlg significant (P < 0.5) By “y2" test
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** Difference to controls highly significant (P < 0.01) — by “x2" test.

Note : The data from the Martyrs Forest are presented as further evidence for the
practicability of the spot-watering-mulching technique. The results are not
however strictly comparable to those obtained, without this treatment, at
Taoz.
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TREES ON ISRAELI POSTAGE STAMPS *

Since we last wrote here on this subject in April 1960, many new
stamps featuring trees and forests have appeared.

The first stamp in 1960 was dedicated to the World Refugee Year.
“. .. they shall sit every man under his vine, ..” : grapes and figs sur-
round the family ready to settle on the soil. The 1961 Independence Day
stamps feature components of our natural vegetation — myrtle and
oleander. In the same year a series of two stamps was devoted to af-
forestation ; the first stamp depicts a cone and needles of Aleppo pine,
the most widely planted tree on our hills and mountains. In 1962 the
80th anniversary of Rosh Pinna in Galilee was celebrated by a stamp
where cypress figures prominently ; yet, this settlement is also known
for its eucalypt plantations which were among the first in this country.
A stylized tree is seen on the 1963 New Year stamp illustrating the
Book of the Prophet Jonah. In 1966 the newly inaugurated Knesset
(Israel’s parliament) in Jerusalem is shown surrounded by young trees
planted to landscape the formerly bare area. The 1967 Memorial Day
stamp depicts the monument to those who fell in 1948 along the road to
Jerusalem ; a fitting background is provided by the Aleppo pine planta-
tion. One of the 1967 Independence Day stamps features a vintage Air
Force plane over the Judean Hills, with a convoy of armoured cars to
relieve Jerusalem, advancing through the bare hills except for some
olive trees (Plate I).

After the Six-Day War, one of the Victory stamps features the
insignia of the Israel Defence Forces — the olive branch and the sword —
which appear again on the 1968 Memorial Day stamp together with the
Six-Day War ribbon. The 1968 New Year series of five stamps illustrates
the reunited old and new city of Jerusalem where trees — mostly cypress
— figure prominently. Trees appear also on many stamps depicting the
emblems of towss (Plate II).

Airmail stamps featuring stylized trees are shown in Plate III. The
sites are the ancient synagogue of Capernaum with a young date palm,
the tomb of Jethro (the Druse sanctuary of Moses’ father-in-law buried
near the Horns of Hittin), the sea wall of Tiberias, and Haifa ; an addi-
tional stamp with the old windmill in Jerusalem is not reproduced here.
Finally, the IL.3 stamp features a date palm towering over Eilat and
its blue gulf.

Ka.

* See plates on pp. 57-59.
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moisture in the root zone of the seedlings during the summer months.
Spot-watering alone was not effective.

The spot-watering and mulching treatment reduced mortality by
approximately fifty per cent.

The use of the spot-watering and mulching technique permitted the ad-
vancement of the planting season from the winter months (December-
February) to the autumn (October),

This technique may be used for planting in the spring. However, it
appears that for successful spring planting a second irrigation is
required in mid-summer.

The size of the surviving spot-watered and mulched seedlings, as
expressed by their dry weight at the end of the first summer after
planting, was approximately 40% greater than that of seedlings
planted by the usual methods.

Contrary to expectations, the use of antitranspirants did not have any
significant effect on the spot-watered and mulched seedlings.
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REDUCTION OF MORTALITY AND EXTENSION OF PLANTING SEASON
OF PINE SEEDLINGS BY SPOT-WATERING AND MULCHING

By J. GALE, ALEXANDRA POLJAKOFF-MAYBER and I. KAHANE.
Department of Botany, The Hebrew University, Jerusalem.

The mortality of forest seedlings planted in Israel and in other
semi-arid countries is usually very high and reaches 25-50% at the end
of the first year after planting. This has often been explained by the
rapid drying-out of the seedlings before their roots become established
and are able to keep up with the receding moisture front in the soil.
Consequently, the maintenance of soil moisture in the immediate root
zone may be an important factor in the establishment of transplanted
seedlings.

Previous attempts to improve the establishment of pine seedlings by
reducing their water loss with the aid of plastic antitranspirants were
not successful. This was found to be due to the high efficiency of the
untreated seedlings in reducing transpiration as the soil dries up. Anti-
transpirant treatments were effective in reducing transpiration only when
the soil was moist.

In view of these considerations, a technique of spot-watering and
mulching was devised. It was expected that this technique would maintain
soil moisture in the root zone of the seedlings during the critical post-
planting period and thus reduce mortality. It was also possible that
under such conditions antitranspirant treatments would be a further
aid to the establishment of the seedlings.

The spot-watering and mulching technique was carried out as fol-
lows : Two to three litres of water were poured into each planting hole
at the time of planting. The soil around the seedlings was shaped into
the form of a shallow funnel, A 40 x 40 cm polyethylene sheet, slit to its
centre to accommodate the stem, was placed around the seedling. The
plastic sheet was covered with a thin layer of soil in order to keep it in
place and to prevent reflection of radiation onto the seedling. The funnel
shape ensured that any rain which fell after planting was drained to
the seedling roots.

The technique described above was tried in a series of plantings in
the Judean hills in and to the west of Jerusalem, at an elevation of about
850m. The soil is mainly terra rossa, with a depth of not more than
50 em. First-year Pinus halepensis seedlings were used in all the trials.

The results obtained from the trials, during four seasons, may be
summarised as follows :

1) Spot-watering and mulching resulted in increased retention of soil
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crust leads to good, though varying moisture conditions. This is due to
its isolation effect against adverse climate factors such as high temper-
ature and low relative humidity, and to the concentration of water in fiss-
ures relatively rich in clay where most of the mycorrhizal roots occur.
Measurements indicate that moisture contained in these fissures appears
to be available to the roots even during the critical period at the end of
the dry season.

In chalk, the good moisture conditions also result from the high
water-holding capacity and isolation against adverse climatic factors.
However, the matrix permeability is lower and the network of fissures is
more superficial and coarse. In hard limestone, root penetration of Brutia
pine occurs mainly through the large fissures filled with earth. In con-
trast to the marked development of lateral roots on nari and chalk, most
of the thick roots on hard limestone tend immediately to penetrate into
deeper layers because of the more difficult moisture conditions of the top-
soil developing from this rock.

The following practical conclusions can be drawn from the above
investigations,

Brutia pine is suitable for large-scale reforestation in the Mediter-
ranean territory limited by the 400 mm isohyet ; high air humidity is
beneficial but not indispensable for good growth. Since strong solar
radiation depresses the increment, it is preferable to plant this species on
south-western, western, north-western, northern and north-eastern expo-
sures, with the hotter and steeper slopes earmarked for reforestation with
Aleppo pine.

Brutia pine grows well on both terra rossa and brown and pale
rendzina, but growth on red and brown mountain soils is superior to
that on pale, highly calcareous rendzina where Aleppo pine does distinctly
better.,

The roots of Brutia pine are quite sensitive to bad soil aeration and
excessive nursery irrigation. In field planting a relatively deep soil and
adequate space for lateral root development are required to balance the
water regime of the tree. The required depth for root growth is available
either in deep soil or on fissured rock.

Brutia pine is indifferent to the nature of the parent rock (chalk,
limestone, dolomite). However, when nari is present, tree growth is de-
pressed because of the occurrence of a strongly compacted crust. Planting
right above the “nari line” is to be avoided.

Because of the wide-spreading shallow root system of the pine (par-
ticularly on rendzina soils), weeding is of paramount importance to re-
duce competition at the time of planting and until canopy closure. There
should be 1,250 trees per ha at 12 years of age, when the trees are 7-8 m
high. Thinning should be gradual in order to achieve this density. Re-
generation appears possible here from both natural and artificial seeding.



cell rows of the hypodermis and decrease of the external and internal di-
mensions of the radial section. Young needles are more sensitive to
drought than older ones. Because of the strong lateral and deep roots,
the ability to reduce transpiration and to raise the osmotic pressure of the
cell sap, the plants are able to survive under high soil water tension even
below the permanent wilting percentage ; seedlings and transplants un-
der these conditions remained alive for 49 days and even exhibited some
top growth. Seedlings from natural seeding on the four soil types under
investigation (pale rendzina, brown rendzina, terra rossa and red sandy
loam) are also able to endure soil moisture contents below the permanent
wilting percent.

The annual cycles of tranpiration, aperture of stomata, osmotic
pressure and saturation deficit of needles were found to be related to cli-
matic and edaphic conditions. Transpiration rates of Brutia pine on
rendzina were higher than those on terra rossa. During the dry season
transpiration was sharply reduced to a daily average of 50 mg/g fresh
weight/hour while the osmotic pressure of the cell sap rose considerably
{up to 35 atmospheres).

The highest values of transpiration — daily averages of 450 mg/g
fresh weight/hour — were recorded in the spring which is also the main
growing season, although some growth continues through the summer.
However, the magnitude of the growth is not related to the transpiration
rate. High temperatures and strong solar radiation appear to limit trans-
piration and both height and diameter growth and are conducive to a
reduction of the growing season. Depressed growth at Hazorea appears
to be related to high concentrations of CO. in the surroundings of the sto-
mata and to the adverse effect of the steep slope (20°) with southern
exposure.

In addition to soil moisture, tree growth was found to be controlled
to a certain extent by density of stocking and type and depth of soil,
particularly if the latter is deep. In shallow soils, growth of Brutia pine
was markedly affected by the compaction of the rock surface and the
occurrence of fissures. Differences in growth between trees growing side
by side on nari (caliche) at Megiddo were found to be related to signifi-
cant variations of the petrographic structure leading to marked differen-
ces in root development. Physical obstruction to root growth is due to
the inability of the roots to penetrate compact rock layers of even medium
hardness. The extension of the root system depends mainly on the occur-
rence of fissures and soil pockets in the rock. In chalk and hard lime-
stone conditions for root growth are more uniform ; here, tree growth
was found to vary mainly because of the silvicultural treatments applied.

Erosion of nari resulting in the wearing-off of the hard compact
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DECISIVE  ECOLOGICAL FACTORS IN AFFORESTATION OF
PINUS BRUTIA TEN. *

By D. HETH,

Forestry Division, The Volcani Institute of Agricultural Research, Ilanot

Pinus brutia Ten., native to the eastern Mediterranean (with closely
related forms in Crimea and the Caucasus), was apparently first planted
here in the early twenties. Its use for large-scale reforestation dates back
to 1950. So far only limited scientific and practical information on this
tree is available in this country, and there are but few publications and
investigations on its ecology and silviculture in its areas of natural dis-
tribution. Yet, because of the straightness of the bole, the value of the
timber and the resistance to the Matsucoccus scale that severely affects
Aleppo pine, Brutia pine is of ever-increasing significance to reforestation
in Israel.

The objectives of our investigation were to provide basic knowledge
on the ecology of Brutia pine under cultivation in Israel. The research
aimed at determining the effect of, and the response to, decisive ecological
factors — climate, exposure, soil, rock and water. The work was carried
out in 1963-1967.

Ecological factors affecting the growth of Brutia pine were investig-
ated in four experimental plots in the Mediterranean phytogeographical
territory. The plots were located in the Menasheh hills (Megiddo and Ha-
zorea), on Mt. Carmel (Umm-Az-Zinat) and in the central coastal plain
(Ilanot).

Phenological phases of Brutia pine were studied at Ilanot. Initiation
of the male and female infloreseences, emergence of new shoots followed
by elongation and thickening of the main axis and unfolding of the need-
les, respectively, take place 3 to 4 weeks later than in Aleppo pine. For
about one week the periods of pollen dispersal of the two species may
overlap and natural hybridization may occur.

Special attention was devoted to the soil moisture relations of Brutia
pine. Morphological changes in tops and roots induced by severe soil wa-
ter tension were analyzed in the nursery and under field conditions. Re-
duction in length of the root system was shown to exceed that of the
top and indicates the higher susceptibility of the former to drought. Late-
ral roots of one-year-old seedlings were shown to be more sensitive to
drought than the main root ; marked modifications were also noted of the
anatomical structure of the needles — reduction of width and number of

* Summary of a Ph. D. thesis under the supervision of Prof. H. Oppenheimer and
Dr. R. Karschon, submitted to the Senate of the Hebrew University, Jerusalem, 1968.
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EDITORIAL NOTES

Aaron Aaronsohn on Mt. Hermon

“The indisputed possession of the Hermon range is the more imper-
ative since, here, as everywhere else in Palestine, on account of centuries
of mismanagement, not only the forests — its ancient glory — but the
woods, almost all trees and shrubs have disappeared ; the steep slopes
have been exposed to continual and aggravated deterioration, the tat of
the land is being carried off to the Sea, leaving an emaciated skeleton
of spreading desolation in the hearts of man. On this mountain range,
as on all other Palestinian mountains and hills, endless pains, unremitting
efforts, loving patience, consummate science and technique and enorm-
ous financial means will have to be lavished for decades in order to check
the erosion, secure a film of nourishing earth, restore perennial growth
and finally restore the mountain and its forest growths, thus improving
the climate, increasing and conserving the water and power supply and
making intensive animal husbandry and human life possible where no
man, no beast live now. It is obvious that none else but the Jew may be
expected and trusted to work these miracles for the ultimate benefit of
his own people and his own country.”

(December 1918)

Foreign Relations

Since we last wrote, it was a pleasure to meet here Mr. K. Fischbein,
Rosario, Argentine, Prof. R. Bach and Prof. P. Bovey, Swiss Institute of
Technology, Zurich, Mr. Ch. A. Rindt, U.S. Forest Service, Washington,
D.C., Mr. S. J. Gottfried, Arizona and Mr. V. Gilberd, Bechuana.

Mr. M. Alon returned from an extended stay in Malta where he was
engaged in afforestation within the framework of a technical assistance
project sponsored by the Government of Israel. A short note on his work
will appear in our next issue.

In March, Mr. M. Kolar attended in Rome the meeting of the FAO
Technical Committee on Forestry.
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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.
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
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