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Growth habit, occurrence, and use. The genus of
true cedars— Cedrus—consists of 4 (or fewer) closely relat-
ed species of tall, oleoresin-rich, monoecious, coniferous,
evergreen trees, with geographically separated distributions
(Arbez and others 1978; Bariteau and Ferrandes 1992;
Farjon 1990; Hillier 1991; LHBH 1976; Maheshwari and
Biswas 1970; Tewari 1994; Vidakovié 1991). The cedars are
restricted to the montane or high montane zones of moun-
tains situated roughly between 15°W and 80°E and 30 to
40°N (Farjon 1990). This discontinuous range is composed
of 3 widely separated regions in North Africa and Asia
(Farjon 1990): the Atlas Mountains of North Africa in north-
ern Morocco and northern Algeria; Turkey, the mountains on
Cyprus, and along the eastern border of the Mediterranean
Sea in Syria and Lebanon; the Hindu Kush, Karakoram, and
Indian Himalayas. The 4 species of cedars (table 1) are so
closely related that habitual characteristics help differentiate
the species (Farjon 1990). Isozyme analysis of cedar diploid
tissue raises questions about the separation of Atlas cedar
and cedar of Lebanon into 2 distinct species, because no dis-

Table 1—Cedrus, cedar:

tinguishing gene marker was detected (Panetsos and others
1992). There is disagreement as to the exact taxonomic sta-
tus of the various cedars, with some authors suggesting that
they be reduced to only 2 species: deodar cedar and cedar
of Lebanon. In this writing, we will examine all 4 species.

The cedars are both valuable timber trees and quite
striking specimen plants in the landscape. The wood of
cedar of Lebanon is fragrant, durable, and decay resistant;
and on a historical note, the ancient Egyptians employed
cedar sawdust (cedar resin) in mummification (Chaney
1993; Demetci 1986; Maheshwari and Biswas 1970). Upon
distillation of cedar wood, an aromatic oil is obtained that is
used for a variety of purposes, from scenting soap to medic-
inal practices (Adams 1991; Chalchat and others 1994;
Maheshwari and Biswas 1970; Tewari 1994).

Atlas cedar is a large tree that grows rapidly when
young and is closely related to cedar of Lebanon. The Atlas
cedar is distinguished by a taller crown, less densely
arranged branchlets, bluish green leaves (needles) that vary
from light green to silvery blue, smaller cones, and smaller

nomenclature, occurrence, height at maturity, and date first cultivated

Height at Year first
Scientific name Common name Occurrence maturity (m)  cultivated
C. atlantica (Endl.) G. Atlas cedar In Algeria on Mts. Babor & Tababort & 9-40 Before 1840
Manetti ex Carriere in Hodna Mtns; in Morocco in Rif Mtns
(at 1,370-2,200 m); planted in US
C. breviifolia (Hook. f.) A. Cyprian cedar Two separate locations on Mt Paphos in 8-24 1879
Henry western Cyprus (at 900-1,525 m)
C. deodara (Roxb. ex D. deodar cedar E Afghanistan (Hindu Kush), NW Pakistan 15-50 1831
Don) G.Don F. (Karakoram), NW India (Kashmir & Gharwal
Himalaya), rare in Nepal (1,700-3,000 m in
western range & 1,300-3,300 m in eastern
range); planted in US
C. libani A. Rich. cedar of Lebanon In S Turkey (Taurus Mtns), also Syria (Djebel 1540 Pre-1650

el Ansiriya) & Lebanon (Djebel Loubnan);
disjunct relict population in N Turkey near
Black Sea (at 1,300-3,000 m ); planted in US

Sources: Dirr (1990), Farjon (1990), Hillier (1991).
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seeds (table 2) (Dirr 1990; Farjon 1990; Hillier 1991;
Loureiro 1990, 1994). Young trees appear stiff, with an erect
leader and a pyramidal overall shape; with maturity this
species assumes a flat-topped habit with horizontally spread-
ing branches (Dirr 1990). Atlas cedar is hardy in USDA
zones 6 to 9, with several beautiful cultivars that differ in
color and characteristic habit (Dirr 1990; Hillier 1991;
Vidakovié 1991). Of special note is ‘Glauca’ (f. glauca),
with very blue to silvery blue leaves, which is a spectacular
specimen tree (Dirr 1990; Hillier 1991).

Cyprian cedar is a rare species that grows slowly but
eventually develops into a medium-sized tree. This species
is distinguished from cedar of Lebanon only by its habitual
form and shorter leaves (table 2) and the broad and umbrel-
la-shaped crown on older specimens (Farjon 1990; Hillier
1991; Vidakovié 1991).

Deodar cedar is an excellent specimen tree. The deodar
cedar is broadly pyramidal when young, with gracefully
pendulous branches (Dirr 1990; Tewari 1994). It is distin-
guished from the other species by its drooping leader and
longer leaves (table 2) (Hillier 1991). Multi-stemmed
crowns occasionally evolve from the higher branches turned
erect, but the crown seldom becomes flat-topped, remaining
conical or pyramidal (Farjon 1990). Deodar cedar is hardy
in USDA zones 7 to 8, but young trees are prone to injury
from frosts and cold wind (Dirr 1990). There are many culti-
vars of deodar cedar, but 2 worth mentioning are ‘Kashmir’
and ‘Shalimar’. The former is winter-hardy —it tolerates
cold winters to —30 °C—with silvery blue-green foliage
(Dirr 1990; Vidakovié1991). The latter displays good blue-
green leaf color and is the hardiest cultivar planted in the
United States (Dirr 1990; Koller 1982).

Cedar of Lebanon is a majestic tree with innumerable
historical and biblical references. It has a thick, massive
trunk and wide-spreading branches; it is pyramidal when
young but develops a flat-topped crown and horizontally
tiered branches when mature (Chaney 1993; Dirr 1990;
Farjon 1990; Hillier 1991). The dark green foliage, stiff
habit, and rigidly upright cones (table 2) give this tree its
splendor for landscape specimen planting. The morphologi-

cal differences between cedar of Lebanon and Atlas cedar
are small and not entirely constant (Farjon 1990;
Maheshwari and Biswas 1970). Cedar of Lebanon is hardy
in USDA Zones 5 to 7 (Dirr 1990; Dirr and others 1993). A
geographical form—C. libani ssp. stenocoma (Schwarz)
Davis—differs from the typical Lebanon cedar in having a
broadly columnar habit and needle and cone characteristics
that are intermediate between Atlas cedar and cedar of
Lebanon; it is also more cold-hardy (Hillier 1991; Vidakovié
1991). There are also several dwarf cultivars of cedar of
Lebanon that are of interest for use in the landscape (Hillier
1991; Vidakovié 1991).

Flowering and fruiting. The male flowers of cedar
are erect catkins, up to 5 cm in length, whereas the female
flowers are erect, cone-like inflorescences, 1 to 1.5 cm long,
surrounded by needles at the base (Vidakovié 1991). Male
and female strobili of the true cedars are borne (usually) on
the same tree, but on separate branches (Farjon 1990;
Maheshwari and Biswas 1970; Rudolf 1974). The male
cones are solitary, grow more or less erect from the short
shoots, and bear abundant yellow pollen (Farjon 1990;
Maheshwari and Biswas 1970). Depending upon the alti-
tude, locality, and weather, the pollen is shed late in the year
(September through November), relating to the late develop-
ment of the female strobilus (Farjon 1990; Maheshwari and
Biswas 1970). The female cones are borne singly at the tips
of the dwarf shoots, stand erect, and are less abundant than
the male cones (Farjon 1990; Maheshwari and Biswas
1970). Although pollination takes place in the fall, the cones
do not mature until the second year, requiring about 17 to 18
months for full development (Farjon 1990; Maheshwari and
Biswas 1970; Rudolf 1974).

The mature, barrel-shaped cones (figure 1) are resinous
and characterized by numerous closely appressed, very
broad scales, each containing 2 seeds (table 2) (Rudolf
1974). The scales are attached to the persistent rachis with a
narrowed, petiolate base and dismember from it by abscis-
sion at maturity, as in fir (Abies) (Farjon 1990; Rudolf
1974). The irregularly triangular mature seed is rather soft
and oily, with resin vesicles present on each side of the seed,

Table 2—Cedrus, cedar: cone, seed, and leaf (needle) characteristics

Cone characteristics Seed size Leaf characteristics

Length Width Length Width Length No. in

Species Ripe color (cm) (cm) (mm) (mm) (cm) whorls

C. atlantica Light brown 5-8 3-5 8-13 4-6 1-2.5 2045
C. brevifolia Light brown 5-10 3-6 8-14 5-6 0.5-1.6 15-20
C. deodara Reddish brown 7-13 5-9 10-15 5-7 2-6.0 20-30
C. libani Grayish brown 8-12 3-6 10-14 4-6 1-3.5 2040

Sources: Farjon (1990), Rudolf (1974),Vidakovie (1991).
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and it has a membranous, broad wing that is several times
larger than the seed (figures 2 and 3) (Farjon 1990; Rudolf
1974). Seeding habits of the various species are given in
table 3. Commercial seed bearing of deodar cedar begins
from 30 to 45 years of age, and good seedcrops are borne
every 3 years, with light crops in the intervening years (Doty
1982; Maheshwari and Biswas 1970; Rudolf 1974; Tewari
1994; Toth 1979).

Collection of fruits; extraction, cleaning, and storage
of seeds.
trees, before the cones turn brown, or cone-bearing twigs

Cones should be collected directly from the

may be cut from standing or felled trees just before ripening
is complete (Dirr and Heuser 1987; Rudolf 1974; Singh and
others 1992). One cubic meter (28.38 bu) of cones weighs
from 12.2 to 15.9 kg (27 to 35 Ib) and yields about 1.4 kg
(3 Ib) of cleaned seeds (Rudolf 1974). Cones should be
allowed to dry until the scales loosen and the seeds can be
removed (Dirr and Heuser 1987; Macdonald 1986; Toth
1980a). It is important to avoid any more drying than is
absolutely necessary, because the seeds may be killed.
Cones of cedar may be soaked in warm water for 48 hours
to encourage them to disintegrate (Rudolf 1974; Macdonald
1986). Freezing moist cones (as a last resort) will also force
the scales to open up (Macdonald 1986). After the cone
scales are dry, they can be placed in a cone shaker to remove
the seeds (Rudolf 1974), and seeds can be separated from
the debris by fanning or sieving (Macdonald 1986). Seeds
are de-winged by simply rubbing them in a dry cloth
(Macdonald 1986), for resin from the resin pockets in the

Figure |—Cedrus libani, cedar of Lebanon: mature cone.

wings can make de-winging with bare hands difficult
(Macdonald 1986). Purity of commercially cleaned seed has
been 85 to 90% (table 4).

Even though cedar seeds are orthodox in storage behav-
ior, they are very oily and do not keep well under many stor-
age conditions (Allen 1995; Rudolf 1974). If cedar seeds are
dried below a critical level, they will not imbibe water in a
way that will allow the food reserves to be used by the
embryo (Macdonald 1986). Cedar seeds have retained via-
bility for 3 to 6 years when dried to a moisture content of
less than 10%, placed in sealed containers, and held at tem-
peratures of —1 to —5 °C (Erkuloglu 1995; Rudolf 1974).
Cedar seeds exhibit little
or no dormancy and will germinate without pretreatment.

Pregermination treatments.

However, variable degrees of dormancy may be observed
within a single lot of seeds (Dirr and Heuser 1987). Seeds
should be stratified at 3 to 5 °C for 2 weeks (6.5 weeks for
Cyprian cedar) to give more uniform germination (Allen
1995; Rudolf 1974). Thapliyal and Gupta (1980) found that
9 °C was a better temperature for stratification than 3 °C.
Deodar cedar and cedar of Lebanon seeds are prone to
damping-off disease and thus should be treated with an
appropriate fungicide (Mittal 1983).

The AOSA (1993) prescribes ger-
mination tests of stratified seeds (14 days) on top of blotters
for 3 weeks at 20 °C for all cedars (see also Toth 1980a).
ISTA (1993) rules, however, specify diurnally alternating

Germination tests.

Figure 2—Cedrus libani, cedar of Lebanon: seeds with

membranous wing attached.
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temperatures of 20 °C (night) and 30 °C (day) for a period
of 4 weeks. Tests may also be made in sand flats (Rudolf
1974). Deodar cedar seeds stratified at 4 °C in moist sand
for 30 days showed 45% germination versus 11% without
stratification (Dirr and Heuser 1987). Thapliyal and Gupta
(1980) also found that the percentage of germination with-
out stratification to vary from 16 to 69%. Singh and others
(1992) found that seeds from larger cones exhibited higher
germination (66%) in Himalayan cedar. Singh and others
(1997) also found that there were significant differences
between tree-diameter classes in fresh and dry weight of
seeds and also in germination in the laboratory and in the
nursery. Germination of cedar seed is epigeal (figure 4).
Nursery practice and seedling care. Deodar cedar
seeds should be sown in the fall (or in spring) at a rate of
200 to 250 seeds/m?2 (19 to 23/ft2), in drills 10 to 15 cm
(4 to 6 in) apart for lining-out stock and for root stocks
(Macdonald 1986; Rudolf 1974). Chandra and Ram (1980)
recommend sowing deodar seeds at a depth of 1 cm (0.4 in);
further increase in depth results in decreased germination.
Al-Ashoo and Al-Khaffaf (1997) reported that the best treat-
ment for germination of cedar of Lebanon seeds was a
1.5-cm (0.6-in) sowing depth, with a covering medium of
clay or alluvial soil. In northern areas, fall-sown beds should
be mulched over winter, the mulch removed early in the
spring, and the bed racks covered with burlap on critical
spring nights to prevent freezing (Heit 1968). Cedar seeds
can be sown in containers in the fall, transplanted into other

Table 3—Cedrus, cedar: phenology of flowering
and fruiting

Cone Seed
Species Flowering ripening dispersal
C. atlantica June—Sept Sept—Oct Fall-spring
C. deodara Sept—Oct Sept—Nov Sept—Dec
C. libani June—Sept Aug—Oct Fall-spring

Sources: Rudolf (1974),Vidakovic (1991).

Figure 3—Cedrus brevifolia, Cyprian cedar: longitudinal
section through a seed (top) and exterior view of a
de-winged seed (bottom).

/seedcoat

cotyledons
female gametophyte

hypocotyl

radicle

Avg no.
cleaned seeds Commercial
Species Ikg b seed purity (%)
C. atlantica 13,900 6,300 89
C. brevifolia 13,000 5,890 —
C. deodara 8,150 3,700 85
C. libani 11,700 5,300 87
C. libani ssp. 17,600 8,000 —
stenocoma

Sources: Allen (1995), Rudolf (1974).

Table 4—Cedrus, cedar: seed data

containers during the winter, and kept in shaded beds in the
summer to produce 1/,- to 1 1/,-year-old planting stock
(Rudolf 1974). The size of the propagation container, growth
media, transplanting date, and handling of seedlings is
important in container or field grown stock (Appleton and
Whitcomb 1983; Burger and others 1992; Doty 1982; Guehl
and others 1989; Puxeddu and Alias 1991; Toth 1980b).
Deodar cedar ‘Shalimar’ can be propagated by collect-
ing cuttings in late fall to early winter; 67% of such cuttings
given a quick dip in 5 g/liter (5,000 ppm) indole-3-butyric
acid (IBA) solution and placed in a sand—perlite medium
with bottom heat (Nicholson 1984) rooted. Shamet and
Bhardwaj (1995) reported 69% rooting of deodar cedar cut-
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Figure 4—Cedrus libani, cedar of Lebanon: seedling
development at |, 4, and 8 days after germination.

tings treated with 0.5% indole-3-acetic acid—talc or 1%
naphthaleneacetic acid—activated charcoal, both supplement-
ed with 10% captan and 10% sucrose. However, cuttings
taken from Atlas cedar and cedar of Lebanon are difficult to
root, although some rooting may occur on cuttings taken in
late winter and treated with 8 g/liter (8,000 ppm) IBA—talc
(Dirr and Heuser 1987). Cultivars of cedar species are more

routinely propagated by grafting (Blomme and Vanwezer
1986; Dirr and Heuser 1987; Hartmann and others 1990;
Lyon 1984; Macdonald 1986; Richards 1972). Two reports
have been published on the in vitro culture of deodar cedar
(Bhatnagar and others 1983; Liu 1990). A method for in
vitro propagation of cedar of Lebanon through axillary bud
production, a study of bed dormancy in vitro, and detection
of genetic variation of in vitro—propagated clones has also
been described (Piola and Rohr 1996; Piola and others 1998,
1999).

References

Adams RP 1991,  Cedar wood oil: analyses and properties. Modern
Methods of Plant Analysis 12: 159—173.

Al-Ashoo JA, Al-Khaffaf RS. 1997.  Effect of sowing depth and covering
medium on the germination and germination energy of Cedrus libani
Loud. seeds [in Arabic, summary in English]. Dirasat Agricultural Sciences
24(1): 112—-118.

Allen DH. 1995.  Personal communication. Sandwich, MA: EW. Schumacher
Co.

Appleton BL, Whitcomb CE. 1983.  Effects of propagation container size and
transplanting date on the growth of tree seedlings. Tech. Pub. R8-4.
USDA Forest Service, Southern Region: 41-46.

Arbez M, Ferrandes P, Uyar N. 1978.  Contribution a 'étude de la variabilité
géographique des Cedres [in French, summary in English: Contribution to
the study of the geographic variability of the genus Cedrus]. Annales des
Sciences Forestiéres 35(4): 265—-284.

AOSA [Association of Official Seed Analysts]. 1993.
Journal of Seed Technology 16(3): I1-113.

Bariteau M, Ferrandes P 1992.  Les cedres. In: Gallais A, Bannerot H, ed.
Amelioration des especes vegetales cultivees: objectifs et criteres de
selection [in French: Cedars: improvement of cultivated plant species].
Paris: 732-743, 750.

Bhatnagar SP, Singh MN, Kapur N. 1983.  Preliminary investigations on organ
differentiation in tissue cultures of Cedrus deodara and Pinus roxburghii.
Indian Journal of Experimental Biology 21(9): 524-526.

Blomme R,Vanwezer J. 1986. Het enten van koniferen [in Dutch: The graft-
ing of conifers]. Verbondsnieuws voor de Belgische Sierteelt. 30(9): 469,
471-473.

Burger DW, Svihra B Harris R. 1992.  Treeshelter use in producing container-
grown trees. HortScience 27(1): 30-32.

Chalchat JC, Garry RP. Michet A, Benijilali B. 1994.  Essential oil components
in sawdust of Cedrus atlantica from Morocco. Journal of Essential Oil
Research 6(3): 323-325.

Rules for testing seeds.

Chandra JP Ram A. 1980.  Studies on depth of sowing deodar (Cedrus deo-
dara) seed. Indian Forester 106(12): 852-855.

Chaney WR. 1993.  Cedrus libani, cedar of Lebanon. Arbor Age |3 (I):
26-27.

Demetci EY. 1986.  Toros sediri (Cedrus libani A. Richard) odununun bazi
fiziksel ve mekanik 6zellikleri zerine arastirmalar [in Turkish; summary in
English: Studies on the some physical and mechanical properties of
cedar (Cedrus libani A. Richard) wood]. Teknik Buiten Serisi 180.
Ormancilik Arastirma Enstitist Yayinlari. 60 p.

Dirr MA. 1990.  Manual of woody landscape plants: their identification,
ornamental characteristics, culture, propagation, and uses. Champaign, IL:
Stipes Publishing Company. 1007 p.

Dirr MA, Heuser Jr CW. 1987.  The reference manual of woody plant prop-
agation: from seed to tissue culture. Athens, GA:Varsity Press. 239 p.

Dirr MA, Lindstrom OM, Lewandowski R,Vehr M. 1993.  Cold hardiness
estimates of woody taxa from cultivated and wild collections. Journal of
Environmental Horticulture | 1(4): 200-203.

Doty JC. 1982,  Seedling production: Cedrus deodara. Combined
Proceedings of the International Plant Propagators Society 31: 61-63.

Erkuloglu OS. 1995.  Kayin, goknac ve sedir tohumlarini: uzun sure saklama
olanaklari uzerine arastirmalar [in Turkish, summary in English: Possiblities
for long-term storage of beech, fire and cedar seeds]. Ic Anadolu
Ormancilik Arastirma Enstitusu Dergisis 77: 45-87.

Farjon A. 1990.  Pinaceae: drawings and descriptions of the genera Abies,
Cedrus, Pseudolarix, Keteleeria, Nothotsuga, Tsuga, Cathaya, Pseudotsuga,
Larix, and Picea. Konigstein, Germany: Koeltz Scientific Books. 330 p.

Guehl JM, Falconnet G, Gruez J. 1989.  Caractéristiques physiologiques et
survie apres plantation de plants de Cedrus atlantica élevés en con-
teneurs sur différents types de substrats de culture [in French, summary
in English: Physiological characteristics and field survival of Cedrus
atlantica seedlings grown on different container growth media]. Annales
des Sciences Forestieres 46: [—14.

Cedrus + 361



Hartmann HT, Kester DE, Davies FT. 1990.  Plant propagation: principles and
practices. Englewood Cliffs, NJ: Prentice Hall. 647 p.

Heit CE. 1968.  Propagation from seed: |6.Testing and growing Cedrus
species. American Nurseryman 128(6): 1213, 87-94.

Hillier Nurseries (Winchester) Ltd. 1991.  The Hillier manual of trees and
shrubs. Melksham, Wiltshire: Redwood Press Ltd. 704 p.

ISTA [International Seed Testing Association]. 1993.  International rules for
seed testing. Rules 1993. Seed Science & Technology 21 (Suppl.): 1-259.

Koller GL. 1982.  Introducing Cedrus deodara ‘Shalimar’. Arnoldia 42(4):
153-157.

LHBH [Liberty Hyde Bailey Hortorium]. 1976. Hortus third: a concise dic-
tionary of plants cultivated in the United States and Canada. New York:
Macmillan. 1290 p.

Liu M. 1990. Deodara cedar. In: Chen Z, Evans DA, Sharp WR, Ammirato
PV, Séndahl MR, eds. Handbook of plant cell culture, Volume 6, Perennial
crops. New York: McGraw-Hill. 506 p.

Loureiro AM. 1990.  Cultura da Cedrus atlantica (Endl.) Carr. [in Portuguese,
English summary: Silviculture of Cedrus atlantica]. Série Didactica 5.
Universidade de Trds-os-Montes e Alto Douro, Ciéncias Aplicadas. 61 p.

Loureiro A[M]. 1994.  Algumas notas sobre a cultura de Cedrus atlantica
(Endl.) Carr: [in Portuguese, summary in English: Some notes on the cul-
ture of Cedrus atlantica]. Informacao Florestal 5: 8—1 1.

Lyon L. 1984,  Winter grafting of cedar, spruce, and ornamental cherry.
Combined Proceedings of the International Plant Propagator’'s Society
33:54-55.

Macdonald B. 1986.  Practical woody plant propagation for nursery grow-
ers. Portland, OR: Timber Press. 669 p.

Maheshwari B Biswas C. 1970.  Cedrus. Bot. Monogr. 5. New Delhi: Council
of Scientific and Industrial Research. 112 p.

Mittal RK. 1983.  Studies on the mycoflora and its control on the seeds of
some forest trees: |. Cedrus deodara. Canadian Journal of Botany 61:
197-201.

Nicholson R. 1984.  Propagation notes Cedrus deodara ‘Shalimar’ and
Calocedrus decurrens. Plant Propagator 30: 5-6.

Panetsos KR, Christou A, Scaltsoyiannes A. 1992, First analysis on allozyme
variation in cedar species (Cedrus sp.). Silvae Genetica 41(6): 339-342.

Piola F, Rohr R. 1996. A method to overcome seed and axillary bud dor-
mancy to improve Cedrus libani micropropagation. Plant Tissue Culture
and Biotechnology 2(4): 199-201.

Piola F, Label PVergne P von Aderkas P Rohr R. 1998.  Effects of endoge-
nous ABA levels and temperature on cedar (Cedrus libani Loudon) bud
dormancy in vitro. Plant Cell Reports |8:279-283.

Piola F, Rohr R, Heizmann P 1999.  Rapid detection of genetic variation
within and among in vitro propagated cedar (Cedrus libani Loudon)
clones. Plant Science 141(2): 159—163.

Puxeddu M, Alias S. 1991.  Prove sperimentali sullimpiego di diversi tipi di
postime di cedro dellAtlante (Cedrus atlantica Manetti) in Sardegna [in
[talian; English summary: Experimental trials on use of different nurserys-
tock of Cedar of Atlas (Cedrus atlantica Manetti) in Sardinia]. Monti e
Boschi 42(2): 44-48.

Richards M. 1972.  Bare root grafting of Cedrus. Plant Propagator 18(2): 8.

Rudolf PO. 1974.  Cedrus, cedar. In: Schopmeyer CS, tech. coord. Seeds of
woody plants in the United States. Agric. Handbk. 450. Washington, DC:
USDA Forest Service: 291-294.

Shamet GS, Bhardwaj SD. 1995.  Vegetative propagation of deodar, spruce,
and silver-fir using stem cutting under intermittent mist. Van Vigyan 33(2):
80-84.

Singh'V, Bana OPS, Sah VK. 1997.  Effect of tree diameter classes on seed
yield, germination and early seedling growth in Himalayan cedar (Cedrus
deodara Royale ex D. Don). Journal of Hill Research 10(2): 77-81.

SinghV, Sah VK, Singh AK. 1992, Effect of cone diameter on seed yield,
moisture content and germination in Himalayan cedar (Cedrus deodara
Royle ex D. Don). Indian Journal of Forestry 15(4): 335-338.

Siniscalco C. 1995, Propagazione tramite innesto di piante selezionate di
cedro (Cedrus atlantica (Endl) Carr) [in Italian, summary in English:
Grafting propagation of cedar: selected plants (Cedrus atlantica)]. Monti e
Boschi 46(3): 18-20.

Tewari DN. 1994. A monograph on deodar (Cedrus deodara (Roxb.) G.
Don). Dehra Dun, India: International Book Distributors. 212 p.

Thapliyal RC, Gupta BN. 1980.  Effect of seed source and stratification on
the germination of deodar seed. Seed Science and Technology 8:
145—150.

Toth J. 1979.  Le Cedre: I. De la floraison a la recolte des cones [in French:
Cedar: |. From flowering to harvesting of cones]. La Forét Privée 130:
32-38.

Toth J. 1980a.  Le Cedre: 2. La Graine: dissémination, extraction, qualité, ger-
mination, conservation [in French: Cedar: 2. The seed: dissemination,
extraction, quality, germination, preservation]. La Forét Privée |31:78-84.

Toth J. 1980b.  Le Cedre: 3. Elevage des plants en pépiniere, reboisement,
régénération naturelle [in French: Cedar: 3. Growing plants in the nurs-
ery, reforestation, natural regeneration]. La Forét Privée 132:41-47.

Vidakovié M. 1991.  Conifers: morphology and variation [ st edition pub-
lished in 1982 in Croatian; revised and expanded edition published in
1991 in English]. Zagreb: Graficki Zavod Hrvatske. 754 p.

362 <+ Woody Plant Seed Manual



