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Weed Control and Sulfometuron Selectivity
in Forest Plantations of KKL

Avi Tal and Baruch Rubin, Department of Field Crops,
Vegetables and Genetics, Faculty of Agriculture,
The Hebrew University of Jerusalem,

Rehovot 76100
Amiram Zehavi, Zohar Litmanovitch, and Michal
Kazenelson, Forest Resources, Forest Department, KKL,
Eshtaol 99775

In 1998/99, several experiments were conducted in the field
and in a net-house to study weed control efficacy and
sulfometuron selectivity in newly established forest
plantations.

The herbicides simazine (Simanex 30%) and
sulfometuron (Qust 75%) individually or in combinations
were applied pre-planting at doses employed by the KKL
Forest Department.

Tree species used in these experiments were Pinus pinea,
P. brutia, Cupressus sempervirens, Quercus ithaburensis
and Q. calliprinos. Weed control, herbicide injury to trees
and tree growth parameters were assessed routinely during
the year.

The results show that herbicide treatments significantly
reduced weed infestation and increased sapling survival of
all the species.

Combined herbicide treatments resulted in the best weed
control. However, lower survival and some growth
inhibition was noted in C. sempervirens following
sulfometuron treatments.

Results obtained from the pot experiments confirmed the
field observations indicating that C. sempervirens was the
most sensitive species to sulfometuron.

It is possible that increased mortality of C. sempervirens
saplings in arid climates is due to its sensitivity to drought
stress which could be enhanced by herbicide and/or
competition with weeds.

Key words: weed control, herbicides, Oust, drought stress,
forest establishment, Cupressus sempervirens.
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Social Forestry in China

Paul Ginsberg, Soil Conservation & Forest Management
Planner, Northern Region, Forest Department, KKL.
paulg@kklorg.il

Social forestry, as defined in the “Summary Report™ of the
XIth World Forestry Congress (1997) recognizes “a clear
and progressive shift in the importance and role assigned to
forests, from the production of physical goods to various
types of services, including environmental, conservation,
cultural and aesthetic values; and recreation”.

In 1998 and 1999 I participated in 2 international
symposia on social forestry which showcase and stressed the
efforts being made by Chinese authorities to develop social
forestry ideas and practices under the guidance of the
Chinese Academy of Forestry in Beijing.

Chinese social forestry is envisioned as a tool for
producing not only tangible goods and services for the
benefit of society, but also as a sociopolitical tool to
mobilize Chinese society in furthering its physical and
sociopolitical development. In the context of socialist
market liberalization, uncontrolled migration of rural people
to cities, and unregulated deforestation, Chinese authorities
are turning to social forestry projects as an integrative
management model for strengthening rural and regional
development.

Chinese researchers identified fifteen different types of
social forestry schemes. They are: shelterbelts, windbreaks,
urban forestry, agroforestry, watershed forestry, soil
reclamation, mountain agriculture, village woodlots, nature
reserve  plantings and management. biodiversity
management, “Four Sides” plantings (homes, fields,
villages, canals), wetland management, sand dune fixation,
medicinal forestry, and bamboo and willow plantations.

In conclusion, the Chinese interpret social forestry in an
incredibly broad and multi-faceted way. incorporating any
form of tree-related land use that serves the good of society.
Social forestry ideas and practices are embedded into a
wider political agenda of controlled liberalization of the
socialist economy and a rise in quality of life concerns for
the Chinese public.

Key words: shelterbelts, agroforestry, urban forestry, sand
dune fixation
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used for raising Brutia pine were examined: 180, 230, 280

and 450 cc.

Seedling growth in the nursery (height at planting date)
was directly related to container volume, with larger
seedlings obtained from larger pots. Differences were
significant among all groups.

During a two year period. seedling height of plants was
measured. and the absolute and relative yearly growth are
presented. After one year, no significant difference was
found between the height of 180 cc and 230 cc groups. Two
vears after planting, a significant difference was observed
only between the 230 cc and 450 cc groups.

In conclusion, results of the experiment indicate that high
quality seedlings can be produced with small volume
containers (180 cc, 230 cc).

The main conclusions are:

1. Container volume has no influence on the absolute

season’s growth after planting.

2. Container volume has a negative influence on the

relative season’s growth in second year.

3. Container volume has no significant influence on

seedling’s survival after planting.
brutia, forest establishment,

Key words: Pinus

containerized seedlings.

The impact of Tree Shelters on the Survival
and Growth of Eight Native Broadleaf
Species in Forest Plantations in Israel

Omri Bonneh, Northern Region, Forest Department, KKL,
Israel. omrib@kkl.org.il
Zohar Litmanovich, Rita Terekhov, Forest Resources,
Forest Department, KKL, Israel

Tree shelters are used world wide since the early 1980°s to
reduce herbivory on newly planted seedlings and increase
their survival and height growth (Potter, 1988; Burger et al.,
1992: Kerr, 1995). Weinstein (1992) found tree shelters to
be an effective tool in the establishment of native broad leaf
species, especially oaks, in Israel. In the last two decades, a
new policy of creating multispecied long-lived forests
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(Bonneh 2000) based on an increased use of native
broadleaf species, emphasized the need for further
knowledge about treeshelters’ effects on forest tree
seedlings survival and growth.

The effect of treeshelters on the survival and growth of 8
native broadleaf species seedlings was studied during a 7
year period after planting. On 4 main native species
(Quercus ithaburensis Dence., Ceratonia siligua L..
Pistacia palaestina Boiss. and Pistacia atlantica Desf.)
treeshelters of 90, 120 and 150 cm. in height were installed,
whereas on the 4 minor native species (Quercus calliprinos
Webb., Cercis siliquastrum v. alba, Styrax officinalis L. and
Arbutus andrachne L.) only 120 cm. high treeshelters were
installed.

Survival of sheltered seedlings was significantly higher
than unsheltered ones for all species except Cercis
siliguastrum. Survival rate of sheltered seedlings remained
above 90% after 6 years in all species, except Arbutus
andrachne, whereas survival of unsheltered seedlings
dropped dramatically, except for Cercis siliguastrum and
Ceratonia siligua. Treeshelters height did not have any
effect on seedlings survival rate.

Height growth was significantly higher in sheltered
seedlings of all species except Arbutus andrachne during the
first and second growing seasons. Mean height of sheltered
seedlings of Pistacia spp., Quercus ithaburensis and Styrax
officinalis remained significantly higher than in unsheltered
ones after 6 years, whereas for the other species the
significant differences diminished after 5 or 6 years. There
was a positive correlation between treeshelter size and
seedlings height in Quercus ithaburensis whereas in
Ceratonia siliqua the correlation was negative. Pistacia spp
.showed no clear tendency.

DBH of sheltered seedlings 7 years after planting was
significantly higher than unsheltered ones, except for
Quercus calliprinos and Styrax officinalis. In general, there
was a good correlation between DBH and height.

Unsheltered seedlings tend to develop a bush-like canopy
growing on 3-10 stems/tree, The use of treeshelters
significantly reduced their number to 1-2 stems/tree.

The results of this work strengthens the importance of
treeshelters as an efficient tool in improving survival and
growth of native broad leaf seedlings in Israel and
shortening the time span needed to reach a size that is
resistant to herbivory.

Key words: Treeshelter, afforestation, Quercus, Ceratonia,
Pistacia.
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The Cedar Lachnids Cinara laportei and
Cinara cedri, New Pests of Cedar Trees
in Israel

Nitza Saphir, Amiram Zehavi, Forest Department, KKL,
Eshta’ol 99775 Israel. nitzas@kkl.org.il
Fabienne Assael and Zvi Mendel, Department of Entomology,
The Volcani Center, ARO, Bet Dagan, 50250, Israel.
zmendel @netvision.net.il

Trees of true cedar, Cedrus spp., have become a significant
element in pure or mixed stands in forests of the hilly
regions of Israel are also important as ornamentals. During
the last two decades, the cedar, and the Atlantic cedar
Cedrus atlantica in particular, have been planted in the
Upper Galilee replacing on particular sites Aleppo pine,
Pinus halepensis, which deteriorated due to infestation by
Matsucoccus josephi. The Cedar has become a popular
eversince. In addition to its impressive appearance, it has
been practically free of major arthropod pests until recently.
In the last five years, severe injury has been caused by the
cedar lachnids Cinara (Cedrobium) laportei Remaudiere
and Cinara cedri Mineur (Hemiptera: Lachnidae) to cedar
trees growing in the Judean Hills and the Upper Galilee. C.
laportei is indigenous to the Atlas Mountains, North Africa,
where it occurs on the Atlantic cedar. Conclusive evidence
of the aphid out of its natural range was first recorded in the
early 1970s in southern Europe. C. cedri probably originates
from Asia Minor. On the basis of the high populations of
both aphids observed since 1997 in Israel, it can be assumed
that they colonized the area as early as 1990. During the last
four years both aphids have been observed in planted forests
near Jerusalem, in the Upper Galilee and the Golan. They
form small colonies on twigs and small branches early in the
spring (February) and reach a high number of individuals
during the succeeding months, until June or July. In the
second half of the summer both species become quite rare.
Detection of small populations of C. laportei is difficult
since the aphids settle deep in small crevices in the outer
bark; C. cedri is more conspicuous due to its larger size and
tendency to settle on smooth bark of the twigs. Intensive
feeding of C. laportei caused a rapid loss of needles, lower
branches were covered with sooty-mold, while honeydew
was usually not noticeable. The appearance of infested trees
was evidence of severe damage. Often, trees did not recover
from the heavy defoliation. In Jerusalem, mature Atlantic
cedars died due to the attack. The major injury, caused by C.
cedri, is related to the thick honeydew and heavy layers of
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sooty mold covering the foliage. In May 2000 a parasitoid of
C. laportei, Pauesia cedrobii (Hymenoptera: Aphidiidae),
native to the Atlantic cedar forest of North Africa, had been
collected in Avignon, southern France, where it reduced
populations of C. laportei to tolerable densities. The
parasitoid was released in cedar stands in the Golan, Judean
Hills and Upper Eastern Galilee. Recovery of P. cedrobii
was observed in the former areas, while high parasitism
level has been observed in two sites on the Golan.

Key words: Cedar, Cedrus atlantica, Cinara, biological
control, Pauesia, Aphidiidae

Influence of Container Volume on Forest
Tree-Seedling Growth

Zohar Litmanovich, Michal Katzenelson, Rita Terekhoyv,
Forest Resources, Forest Department, KKL zoharl@kklLorg.il
Yosef Riov, Faculty of Agriculture, The Hebrew University of

Jerusalem, Rehovot 70160. Israel

Silviculture in Israel requires resistant seedlings for
reforestation and afforestation. Consequently the task of
forest tree nurseries is to produce resistant seedlings by
adhering to the following conditions:

I. Produce high quality seedlings for best survival after

planting.

2. Easy and efficient transfer of seedlings to planting
area.

3. Low cost.

Every year the Keren Kayemeth Leisrael (KKL) plants
about 1,200,000 coniferous seedlings — about 60% of them
Brutia pine (Pinus brutia).

In the past, bare-root seedlings of conifers and eucalypts
were used. Results of planting experiments were published
in reports by Gindel (1952). Karshon (1961), Weiss (1970)
and Heth (1976).

At present, owing to Israel’s difficult climatic conditions,
containerized seedlings are used for reforestation due to
their high rate of survival in forest planting. KKL’s forest
tree nurseries use containers of different sizes.

In 1998, the KKL Forest Department conducted field
experiment on the influence of container volume on survival
and growth of forest tree seedlings. Four container volumes
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Trunk Radius Changes Reflect Water
Status of Eucalyptus camaldulensis

Ron Zeligman, Extension Service, ARO. Ra’anana
Nir Atzmon, Gabriel Schiller, Institute of Field and Garden
Crops. The Volcani Center, ARO, Bet-Dagan 50250 Israel,
vegabi@netvision.net.il
Pinhas Fain, Soil, Water and invironmental Sciences.
The Volcani Center, ARO, Bet-Dagan 50250 Israel

Trunk radius changes in Eucalyptus camaldulensis trees
were examined as a means to control irrigation of eucalyptus
plantations.

Trunk radius was measured using an electrical analog
dendrometer (based on a strain gauge) and was compared
with sap flow velocity measured by the heat pulse method.
Measurements were taken in a eucalyptus plantation
growing on a shallow, red, Mediterranean soil overlaying
karstic limestone (Terra Rosa). Tree responses were tested
with response to regular summer irrigation or prolonged
droughts and during the rainy winter season. Tree radius
increased in response to irrigation and decreased during
drought periods. The characteristics of tree radius responses
to irrigation depended upon preceding soil water deficit. The
similarities between tree radius changes and sap flow
responses to irrigation indicate that measurements of trunk
radius of eucalyptus may serve as a tool for determining
irrigation timing and water quantity.

Presence of Anti-Germinating Agents in
Leaves and Bark of Several Native and
Introduced Tree Species
in Israel.

David Brand. Forest Resources, Forest Department, KKL, M.P.
Shimshon 99775, Israel. davidb@kkl.org.il
Nir Atzmon, Institute of Field and Garden Crops, The
Volcani Center, ARO, Bet-Dagan 50250, Israel.
Yuval Eshed, Yael Brand, and Yosef Riov, Faculty of
Agriculture, The Hebrew University of Jerusalem,
Rehovot 76100, Israel.

The present work examined the allelopathic effect of various
conifer and broadleaf species grown in Israel on tomato

(Lycopersicum esculentum) seed germination and radical
elongation. Generally, the inhibitory effect of aqueous leaf
extracts on both parameters was greater than that of shoot
bark extracts. Crude leaf extracts of the following
Eucalyptus species, E. camaldulensis, E. cladocalyx, E.
preissiana and E. calophylla, completely inhibited seed
germination. Significant inhibition of seed germination by
1:10-diluted leaf extracts occurred only with the first two
species.

Bark extracts were inhibitory only when crude extracts
were used.

Crude and diluted leaf extracts, except diluted extract of
E. preissiana, significantly inhibited radical elongation. In
contrast, only crude bark extracts, except that of E.
preissiana, caused significant inhibition of root
elongation.

Crude leaf extracts of several broadleaf species, Laurus
nobilis, Quercus ithaburensis and Q. cerris, excluding the
diluted extract of Q. cerris, significantly inhibited both seed
germination and radical elongation.

Both parameters were significantly inhibited only by
crude bark extracts of the two oaks.

Crude and diluted leaf extracts of Pinus pinea, Cupressus
sempervirens and C. atlantica inhibited seed germination
and radical elongation (except diluted extracts of the two
cypress species which inhibited seed germination
non-significantly). Both crude and diluted leaf extracts of
the three conifers significantly inhibited radical elongation.
Crude and diluted bark extracts of C. sempervirens inhibited
significantly radical elongation, while only crude extracts of
the other two conifers inhibited it.

The relative effects of the various species on seed
germination and radical elongation of Pinus brutia was
similar to those obtained with tomato, but the magnitude of
the inhibition was lower than that obtained with tomato.

The reason for that may be decomposition of the active
substances during the long germination period of P. brutia
seeds.

It is hoped that continuation of the research will lead to
the development of natural herbicides.

Key words: Allelopathy, Germination, Pinus, Cupressus,
Eucalyptus, Quercus, Laurus nobilis
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