
88 P R I N C I P E S lVol.7

ing the present study. The large size
and general similarity of these chromo-
somes suggest a close relationship. How-

ever, difierences in shapes of individual
chromosomes suggest that the genera
are nonetheless distinct.

lnfroducfion of Palms in fhe U.S.S.R.
S. G. S.urov

Bonnical Institute ol the Acad,emy ol Sciences ol the USSR, Leningrail

The main regions of cultivation of
subtropical plants (including palms) in
the Soviet Union are the Black Sea
coast of the Caucasus from Sochi to Ba-
tumi and the south coast of Crimea,
where the fi.rst attempt to cultivate
palms in the open in Russia was made
near Yalta in IBI4 at the Nikitsky Bo-
tanic Garden.

According to the lBlB records of H.
Steven, the first director of the garden,
Charnaerops humilis grew well in the
open, and since IB24 it has spread along
the south coast of Crimea at Gurzuf,
Alupka, Sudak and some other places.
Other early introductions at Yalta were
Phoenix sp. (f824) and Trachycarpus
Fortunei (f860) which began to ripen
fruits in the open in I8B1 (though thou-
sands of young plants had been ob-
tained earlier by cutting infloresences
and ripening them indoors). Erythea
a,nnata was introduced in 1910 and
Washingtonia fi.lilera in 1913, both from
Sukhumi. Phoenix canariensis and Butia
capitata (Cocos australis) have also also
been grown in the Crimea.

A very cold winter in 1910-1911 had
33 days of uninterrupted frost and mini-
mum temperatures down to -12.5o C.
(9.5 'F. )  (a i r )  and -13.6o C.  (7.7"  F. )
(soil). During this winter, Chamaerops
hwnilis, Trachycarpus Fortunei, Butia
capitata, Jubaea chilensis, Latania lon-
taroides ( L. Conmersonii), and Phoenix
canariensis endured frost of -7" C.
(f9.4' F.) without injury. At -l lo C.
(L2.2' F.), Trachycarpas leaves were
damaged; at -13o C. (8.6" F.) all

species sdfiered leaf damage and. Butia,
Iubaea. and Latanin were killed. In an-
other cold winter (I928-L929), Cha-
m.aerops was severely damaged by -l4o

C. (6.8" F.) temperatures and did not
flower again in four subsequent years
though by 1934 most plants again
flowered. The winter of 1949-1950 was
exceptionally cold at the Nikitsky Bo-
tanic Garden. with 35 frosty days and
temperatures to -I7o C. (1.4" F.). The
palms were severely damaged though
some plants of Chamaerops, Sabal
minor, Trachycarpus Fortunei, T. Mar'
tianus. T. Takil and Phoenix canariensis
managed to survive. The cultivation of
the above species in the open in Crimea
is only the beginning. Results suggest
that more and more new species should
be tested.

Blqck Seo Region
Among the localities of the Black Sea

coast of the Caucasus, Sukhumi holds
the first place in the diversity of palms,
followed by Batumi, Sochi, Gagra and
Poti. The time of the appearance of the
first palms in the southeastern part of
the Black Sea coast can be established
but. approximately. The first work on
the introduction of subtropical plants
was started at Sukhumi in the thirties
of the Nineteenth Century and was in-
tensified with the foundation of the
Sukhumi Botanic Garden in 1840. Many
plants were destroyed during the Russo-
Turkish war of 1877-1878 so that new
plants in the parks were planted after
IB78.

Vvedensky reported that in 1899, the
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following species were growing in the
open and successfully overwintered with-
out any protective coveti Arecastrunx
Romanzoffianwn, Butin Bonnetii, Cha-
nLd,erops (probably also including Tra-
chycarpus), tubaea chilensis, Liuistona
australis, and L. chinensis. The follow-
ing species were afiected by frost to
some extent: Phoenix canariensis, Sabal
Palmetto, Wash.ingtonia robusta and W.

fi.lilera. An acclimatization garden was
founded at Sukhumi in 1BB5 by P. E.
Tatarinov. Most palms were planted
there in lB92 and in 1899 there were
over 30 palm species in the garden.

The park owned by N. N. Smetzky
at Sukhumi was distinguished for the
greates;t diversity of palms. In April,
1904, Smetzky listed 37 species growing
in his park (obsolete synonyms have
been replaced by the author) as follows:
A r e castrum Romanz o ft ianum, B utia B o n-
netii, B. capitata, B. eriospatha, B. Yatay,
Brahea calcarea, B. d,ulcis, Ch,amaerops
humilis and var. arborescens, Corypha
elata, Erythea qlmat@, Jubaea chilensis,
Liuistona australis, L. chinensis, L,
cochinchinensis, L. oliuaeformis, L. ro-
tund,ifolia, N ann o r r h op s Ritc hiana,
Phoenix canuariensis, P. dactylifera, P.
humilis, P. palud,osa, P. reclinata, Rhap-
is excelsa, R. humilis, Rhapidophyllum
hystrix, Rhopalostylis sapid,a. Sabal
minor, S. princeps, S. umbraculifera,
Syagrus flexuosa, Trachycarpus For-
tunei, T rithrinax brasiliensis, W ashing-
tonia f.Iilera, W. robusta, W. sonorae.
These palms had been introduced be-
tween 1893 and 1903, and by 1904
Butia Bonnetii, B. capitata, Ch'amaerops
hurnilis, P ho enix canariensis, and T r achy -

carpus Fortunei had {ruited. Most plants
were set into open soil on sites pro-
tected from wind on the slopes facing
south, the overwhelming majority in the
1890's.

Today, this park, now the park of the
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state villa no. 6, is one of the most out-
standing on the Black Sea coast despite
the fact that many palms perished during
the inclement winters of 19I0-1911,
1924-1925, 1928-1929, and 1949-1950.
Many of those that survived, especially
in the most severe winter of 1910-1911.
had been given protection (bast mats
and lath panels) or were buried under
the snow-a thick layer 54-100 cm.
(22-40 in.) thick which persisted for
forty days contributed much to survival.

All the palms of the Sochi Botanic
Garden except Trachycarpus Fortunei
and Cham.aerops hu,milis were sheltered
with some protective cover during the
winter o{ I92B-I929 which, like the
earlier bad years, caused a great deal
of injury to subtropical plants. Plywood
cabins were made for the largest speci-
mens of date palm while small dates,
Washingtonio sp. and others were cov-
ered with bast mats. These precautions
lessened the damage.

The Botanic Garden at Batumi has
has also had a variety of palms. S. G.
Ginkul mentions the following as grow-
ing there by January I, 1939:, Butia
capitata, B. Yany, Chamaerops humilis
and var. duplicilolia, Erythea arrnata,
E. edulis, Liaistona australis, L. chinen-
sis, Phoenix canariensis, Phoenix sylues-
tris, Rhapid,oph'yllum hystrix, Sabal
minor, S. Palmetto, Trachycarpus For-
tunei, T. Martianus, T. Takil, Trithrinacc
brasiliensis. W ashingtonia robusta.

Most introduced palms fruit at Suk-
humi; Trach,ycarpus Fortunei is even
capable of mass natural reproduction by
seed. An overwhelming majority of
palms are more vigorous at Sukhumi
than the same species are at Batumi,
where the precipitation is excessive
(about 2500 mm. [100 in.] per year)
while at Sukhumi it is nearer to op-
timal for most species (about 1250 mm.

[50 in.]) per year. At Sochi, the limit-
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ing factor for profuse growth of palms

is the lower air temperature.

Again, the winter of 1949-1950 was

particularly inclement all over the Black

Sea coast as it was on the south coast o{

Crimea. Many palms were killed and

many more were severely damaged. All

the diseased and weak plants perished

irrespective of the species. The speci-

mens growing in moist sites, near water

bodies, as a rule failed to survive. As an

example, a specimen of Phoenix canari-

ensis in the Arboretum of Sochi planted

close to the ornamental pool where the

moisture content of the soil was exces-

sive, perished while the specimens of

the same age growing at some distance

from this pool survived.

Tronscqucqsiq qnd Middle Asiq

The introduction and acclimatization

of palms was being accomplished not

only in the south coast o{ Crimea and in

the southeastern part of the Black Sea

coast of the Caucasus (from Sochi to
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Batumi) but also in eastern Transcau-
casia (Tbilisi, Baku, Lenkoran) and in
Middle Asia (Kizyl-Atrek, Krasnovodsk
Region, Turkmenian S.S.R.) . Trachy-
carpus Fortunei, Chamaerops humilis
and Sabal umbraculilera were grown at
the Tbilisi Botanic Garden without any
protective cover in winter in the IB90's.
Similar cold winters with attendant dam-
age were erperienced at Tbilisi.

Palms are also cultivated on the Ap-
sheron peninsula (southeastern part of
Azerbaijan S.S.R.) only at Baku, Mar-
dakiany and a few. other localities.
Trachycarpus fruits and seeds itself
there where the soil is sufficiently moist.

Work on the introduction of the date
palm was started in 1935 at Kizyl-Atrek
in Middle Asia. The winter extreme at
Kizyi-Atrek (-I2" C., 10.4' F.) afiects
especially the plants under three years
of age. The date palm begins to fruit
at this locality at an age of four or five
years. Cold winters several times de-
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62. Sabat Palmetto at Sukhumi, Nov., 1953. Photograph by Prof. A. Kolakowski'
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stroyed the leaves but the foliage re-
turned during the spring and summer'
At present, fruits are harvested before
they are quite ripe owing to the onset
of night {rosts. The unripe fruits are
placed in special chambers where they
complete their ripening at temperatures
of  55o-65" C.  (131"-149'  F. ) .  Other
palms cultivated at Kizyl-Atrek are
Phoenix canariensis, T rachycarpus F or'
tunei, Cham&erop's humilis, Washing'
tonia robusta and W. filifera.

On the basis of the B0 Years' experi-
ence of acclimatization and naturaliza-
tion of palms (1878-1958) and the evi-

dence accumulated, the following con-
clusions may be made. The possibility
of successful open air culture of palms

as ornamental plants both in the south
coast of Crimea and in the southeastern
part of the Black Sea coast of the Cau-
casus is beyond all doubt. Several species
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63. Trachycarpus Fortunei at Sochi, February, 1959.
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fruit at sukhumi and Batumi (tubaea

chilensis, Trachycarpus Fortunei, Butia
Bonnetii, B. capitata, B. eriospatha, B.
Yatay, Chnmaerops humilis, Erythea ar'
nata,, E. edulis, Phoenix sylaestris, Sabal
minor and some others); some of these
are capable of natural reproduction by
seed. All these and other species men-
tioned elsewhere as successfully endur'
ing the conditions of these regions can
be planted as separate trees, in clusters,
and in avenues in gardens, Parks and
along streets. The success of overwinter-
ing palms depends largely on microcli-
matic conditions that hitherto have been
paid too little attention. This factor must
be taken into consideration in further
work as well as the requirements of
palms to the methods of culture.

During the period of cultivation in
the subtropical regions of the U.S.S.R.,
many biological characteristics of the in-

., ;.'***;g*i*igtdirii*tWiiffi
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troduced species have undergone certain
changes, which had the effect first of all
on the developmental stages and on the
winterhardiness of palms.

Striking examples of these changes
of biological characteristics of evergreen
plants are afiorded by Trachycarpus
Fortunei and Chamaerops humilis in the
south coast of Crimea. The generations
of these palms grown {rom local seeds
proved to be far more frost-resistant
than those grown from imported seeds.
The same holds true with respect Io Tra-
chycarpus Fortunei at Sukhumi where it
propagates by natural seed reproduction.

The growth and development of palms
in the Soviet subtropics depends largely
on the soil humidity, which can be illus-
trated by the examples of palm growth at
Batumi, Sukhumi and Yalta (Crimea) ;
thus, Trachycarpus Fortunei grows best
at Batumi where the precipitation is the
most abundant, it grows somewhat worse
at Sukhumi and still much worse at
Yalta, where the precipitation is the
most scanty among these localities, be-
ing particularly deficient during the hot
summer months when the young leaves
are developing. The result is that in Cri-
mea only six or seven leaves develop in
this palm (as compared to twelve on the
average at Sukhumi) that do not com-
plete their growth before the onset of
{rosts. Consequently up to 50 per cent o{
the leaves are killed almost every year
by  f r os t  and  w ind .  Th i s  i s  one  o f
the main reasons for the much slower
growth of this palm in Crimea as com-
pa red  to  t he  B lack  Sea  coas t  o f  t he
Caucasus. In Crimea this palm is on the
average only three meters (ten feet) high
at the age of forty and only six meters
(20 feet) at eighty years, while at Suk-
humi it attains the height of eight and a
half meters (24 teet) at the age of forty.
The hygrophilous Sabal minor grows
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better at Batumi than at Sukhumi, while
the relatively less hygrophilous Washing-
tonia fiIilera grows better at Sukhumi;
at Batumi it is more readily impaired by
frost due to superfluous moisture. Rhapi-
dophyllum hystrix, growing under the
canopy of other trees both at Batumi
and Sukhumi, thrives and successfully
overwinters, while on dry soils in well
illuminated sites the blanching of leaves
is observed and the plant declines.

Some palms thrive and exhibit quite
good longevity on the Black Sea coast of
the Caucasus but do not fruit owing to
excessive humidity of the climate (Phoe-
nix d,actylifera, Brahea dulcis, Rhapido-
ph.yllus hystrix),' at the same time the
date palm at Kizyl-Atrek begins to fruit
at the age of four and five years.

The palms Erythea arnl,a,ta, Iubaea
chilensis, Washingtonin and the others
(except Liuistona chinensis and Trachy-
carpus Fortunei) grow better at Suk-
humi, than at Batumi, the climate in the
latter locality being too moist for them.

The mere fact of fruiting of a given
species at a given locality does not imply
that the conditions of that locality are
optimum for the species. The important
element of the work on the introduction
of plants is the finding out of the en-
vironmental conditions required during
each developmental stage and providing
as far as possible these conditions in the
course of rearing of plants. The environ-
mental conditions afiord the very possi-
bility of the existence of plants and at
the same time they are the factors afiect-
ing the plants in some way. The task is,
there{ore, by no means restricted to at-
taining a higher frost resistance in the
palms; it is necessary also to take into
consideration the entire complex of the
natural environmental conditions and to
provide the cornplex of the required cul-
tural conditions.

P R I N C I P E S
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The prospect of acclimatization of new
species o{ palms in the U.S.S.R., in par-
ticular, on the Black Sea coasts of the
Caucasus and Crimea, in the vicinity of
Lenco ran  and  i n  sou thwes te rn  Tu rk -
menistan is very promising and the list
of species potentially capable of being
cultivated in the open ground is by no
means exhausted, considering that in the
past the planting material was procured
mainly from the horticulturists of south-
ern France and Italy without sufficient
attention being paid to the biological
characteristics of plants and to the eco-
logical and geographical conditions.

Despite a number of failures that are
inevitable in any work on the acclimati.
zation of palms, the results of the B0
years'efiorts in this field can be regarded
as inspiring; there are all reasons to ex-
pect that many difficulties will be over-
come in the course of persistent work
with the use of proper methods.

The general results of the work on the
introduction of palms in the U.S.S.R.
can be summarized as follows: from fif-
teen to eighteen species of palms are
growing in the southeastern (Georgian)
part o{ the Black Sea coast of the Cauca-
sus (Sukhumi, Batumi), somewhat less
in Sochi; several species are also culti-
vated in the south coast of Crimea and a
few species grow in the eastern Trans-
caucasia (the region of Tbilisi and the
Apsheron peninsula) and in the Middle
Asia (Kizyl-Atrek).

Species Introduced
The description of the species intro-

duced and their characteristics under
the conditions of the subtropical regions
of the U.S.S.R. follow.

BUTIA
Four species, B. Bonnetii, B. capitata,

B. eriospatha, B. Yatay, are cultivated on
the Black Sea coast of the Caucasus. The
indiv idual  t rees have densely leafy

SAAKOV: PALMS IN RUSSIA 93

crowns with 40-50 leaves. Usually five or
six new leaves develop in each growing
season (April to September or October)
and leaves last from four to eight years
depending on the species. IEditor's note:
for obtaining approximate dimensions
in feet in the following descriptions, one
meter equals about 3 ft., 4 in., I cm.
about B7,s: in. ]

Butia capitata is represented by speci-
mens of difierent age, but not over 55
years old. The adult plants (at the age
of 40-50 years) have a height of 4.5-
5.0 m. and a trunk diameter of 50 cm.
Leaves are 3.4 meters long. Flowers ap-
pear in June in quantity. The length of
inflorescences varies from 1.2 to 1.4 me-
ters. The {ruits have a fine sweet and
sharp flavour, ripening in September-
October (in Sukhumi) and in October-
November (Sochi). This species is wide-
spread in the parks of Sukhumi, Batumi
and Sochi. It is the most frost-resistant
o{ all the species ol Butia cultivated on
the Black Sea coast of the Caucasus; it is
also drought-resistant.

But ia er iospatha.  Adr l t  spec imens
(25-35 years old) have trunks 3.0-3.5 m.
high and 60-80 cm. in diameter. Leaves
are about 3 meters long. Flowers are pro-
duced in July. The fruits, ripe in Decem-
ber, have a delicious sweet and sharp
flavor. B. eriospatha is grown in small
numbers in the gardens and parks of
Sukhumi. It is similar to B. capitata in
resistance to frost.

Butia Yatay. Adult plants (at the age
of 30-35) have trunks 2.5-3 m. high and
45-50 cm. in diameter. Leaves are about
3 meters long. Flowers in profusion ap-
pear in May. Fruits ripen in November.
Many specimens were killed by frost dur-
ing the extremely cold winter of l9utr9-
1950. A few specimens remain at Suk-
humi (Gulripshi).

Butia Bonnetli. The specimens at Suk-
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humi had attained adult age and quite
a good size, but only a few survived
through the winter oI 1949-1950. The
adult specimens (at the age of 35-40)
have trunks 2.5-3 rn. high and 40-45 cm.
in diameter. Leaves are about I.7-2 mg
ters long. This species flowers abun-
dantly in July. The inflorescences are
short (only 60 cm. long) . The fruits
ripen in November-December.

CHAMAEROPS
Charnaerops humilis is represented by

specimens of difierent ages but not over
50 years old. The adult plants have
trunks {rom 2-3 m. high and 20-24 cm.
in diameter. The crown consists of 30-40
leaves; the diameter of the leaf blade is
40-60 cm. (more seldom 70-80 cm.).
Five or six new leaves are formed during
the vegetative period (from April till
October). The longevity of leaves is from
five to six years. Plants flower profusely
each May. The length of inflorescences is
up to 40 cm. The fruits ripen in Novem-
ber. This drought-resistant species is
widespread in the gardens and parks all
over the southeastern part of the Black
Sea coast of the Caucasus (S. E. of
Sochi), in some regions of western Geor-
gia (in Samtredia and in some other
localities), on the south coast of Crimea
and it grows also at Kizyl'Atrek. During
cold winters a somewhat higher percent-
age of mortality was observed in this spe-
cies as comparedto Trachycdrpus. In our
gardens and parks this species is repre-
sented by three forms difiering in the
colour and structure of leaves.

ERYTHEA
Erythea arrna,ta, and l. edulis are cul'

tivated on the Black Sea coast of the
Caucasus.

Erythea armdta is represented by adult
specimens of up to 50 years of age at
Sukhumi; their trunks are 7.5-8 m. high
and 80-90 cm. in diameter, but at Sochi

the height and diameter of the palms of
the same age are 6 m. and 50-60 cm. re-
spectively. The crown is densely leafy,
the number of leaves being from 70 to
80, and the leaf lamina is from 1.2'I.5 m.
in diameter. From eight to twelve new
leaves develop during each vegetative
period. The longevity of the leaves is
from five to seven years. Flowers are
borne profusely and annually in August.
The inflorescences are from 2.5-3.5 m.
long; at Sochi the number of inflores-
cences formed per plant varies from I
to 17. At Sukhumi and Batumi the {ruits
ripen in November; at Sochi the ripen-
ing is completed in December or even
still later in winter. For this reason the
the fruits freeze and are not harvested
in years when the winter is frosty. Ery-
thea arrnata is grown in the gardens and
parks of Sochi, Sukhumi and Batumi
where it is drought-resistant.

Erythea edulis is represented by adult
trees 45-50 years old; their trunks are
6.7 m. high, 60-65 cm. in diameter. The
crown consists of 50 leaves; the diameter
of the lamina is 0.8-1.8 m.; each leaf
persists for 6-7 years. Abundant flowers
are borne annually in August on inflores-
cences 2.0-2.5 m. long. The fruits ripen
in December but if the winter is frosty
they are killed by frost before ripening.
A number of specimens of this species
are grown in the gardens and parks of
Sukhumi and Batumi.

JUBAEA
Iubaea chilensis (1. spectabilis) is

represented by adult trees aged 50'55
years; the height is 10-12 m., the trunk
diameter is 1.25-1.5 m. The crown is
densely leafy, consisting of 60-70 (some-

times up to B0) leaves 4-5 meters long.
The 5-7 new leaves formed each year
persist for 5-6 years. The inflorescences
are I.2-I.4 m. long and bear flowers in
September. I. chilensis is widespread at
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Sochi, Sukhumi and Batumi. It is being
tested for the second time at the Nikitsky
Botanic Garden (Crimea). During the
cold winter of 1949-1950 these palms
lost all their leaves, but new leaves de-
veloped during the summer of 1950.

PHOENIX

Three species oI Phoeni, are culti-
vated in the open ground in the sub-
tropical regions of the U.S.S.R., viz.
Phoenix canariensis, P. syluestris, and
P. d,actylilera.

Phoenix canariensis is represented by
the trees of different age, but not over
50 years. The large specimens attain the
height of 10-12 m. and trunk diameter
up to 1.0 m. The crown is densely leafy;
at the age of 30-35 years it consists of
100-150 large leaves; in sites well shel'
tered and favourable in other respects
the number of leaves per tree is increased
(150-180). The length of leaves is 3.0-
3.5 m.; 10-20 new leaves are formed dur-
ing the vegetative period and their lon'
gevity is 2-3 years. The inflorescences
are densely branched, up to 2m. long.
The fruits ripen in November. This spe-
cies is widespread in the gardens and
parks of Sochi, Gagra, Sukhumi and
Batumi. It grows also at the Nikitsky
Botanic Garden, but there it is sorely
damaged by frost during cold winters;
it is also cultivated in the Apsheron
peninsula and at Kizyl-Atrek, but at the
latter locality these palms are frequently
impaired by frost in winter.

Phoenix sylaestris. On the Black Sea
coast of the Caucasus this species is
represented mostly by the adult trees at
the age of 40-50 years. These palms at-
tain the height of 9 m. and a trunk di-
ameter of 130 cm. The crown is densely
leafy, consisting (at the age of 40) on
the average of 120-130 large (3-4 m.
long) leaves; I0-I2 new leaves, each
lasting 3-4 years, develop during the
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vegetative period. The inflorescences are
densely branched, f.5-1.8 m. long. The
fruits ripen in October. This species is
cultivated in small numbers in the gar-
dens and parks of Sukhumi and Akhali-
Afoni.

Phoenix d,acty l i lera.  In  the Soviet
Union the open air culture of the date
palm foi fruit production has been
achieved at Kizyl-Atrek. The fi.rst seed-
ing was made at this locality in 1935
and the first {ruits harvested in 1939. At
Kizyl-Atrek the trunks of 14- and 15-
year-old specimens have a height of 7-8
m. and the crowns consist of 25-35
leaves. This species is winter hardy, en-
during low temperatures up to 14o C.
Although all the leaves are destroyed at
such temperatures, the apical bud sur-
vives and a new crown of young leaves
develops during the next summer. It is
certain that in the course of 15 years'
period of the open air culture of the date
palm at Kizyl-Atrek the biological char'
acteristics of this species have somewhat
changed, which had an effect on the
developmental stages. Apparently these
changes are similar to those which Tra'
chycarpus has undergone in Crimea.
These palms flowered and fruited even
in the years of the Great Patriotic War
(I94L-1945), when practically all the
work on their maintenance was sus'
pended.

RHAPIDOPHYLLUM

Rhapid,ophyllurn hystrix is represent'
ed by adult trees not older than 35-40
years. They are I.5-2 m. high, with a
trunk diameter of 25-28 cm. I the crown
consists of. 16-20 leaves 60-70 cm. Iong,
3-5 new leaves developing each year. The
longevity of a leaf is 7-I0 years. This
species flowers seldom and up to the
present time it has never fruited. R. hys-
trix is atltivated at Sukhumi and Batumi
where it is winter hardy and moderately

P R I N C I P E S
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65, Phoenix canariensis at Sukhumi, 1962.
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shade tolerant. It does not grow in open
sites with dry soil.

SABAL

Two species are cultivated in the gar-
dens and parks of the subtropical re-
gions of the Soviet Union, viz Sabal
minor and Sabal Pahnetto.

Sabal rninor is represented by adult
plants at the age of 15-20 years. As no
trunk is formed in this palm, all the
leaves are radical. There are 12-15 (in
some specimens up to 20) large flabelli-
form leaves. each with a blade 0.9-1.0 m.
long. Only three or four new leaves de-
velop each year. The longevity of a leaf
is 2-3 years. The inflorescences are 2 m.
long, appearing in the gardens and
parks of Sukhumi and Batumi. It is also
grown at the Nikitsky Botanic Garden
but there it is sorely impaired by frost
during cold winters. The species may be
regarded as well acclimatized on the
Black Sea coast of the Caucasus, despite
the fact that during the exceptionally
cold winter of 1949-1950 from 50 to 75
per cent of leaves (up to I00 per cent in
some plants) were destroyed by frost.
Fruiting begins at the age of eight years.
At Sukhumi there are some plants prop-
agating by natural seed reproduction.

Sabal Pahnetfo is represented by adult
specimens 30-40 years of age. Their
height is 5-6 m., the stem diameter 60
cm. The crown consists of 30-35 leaves
1.5-2 m. long. During the vegetative
period 4-6 new leaves are formed which
have a longevity of 4-5 years. Flowers
appear abundantly in July; the inflores-
cence length is 1.5-2.0 m. Fruits ripen in
December-January (in the southeastern
part of the Black Sea coast of the Cauca-
sus from Sochi to Batumi). The require-
ments of this plant are very frugal. It
may be regarded as being well acclima-
tized, although the leaves are sorely da-
maged by frost during cold winters.

This species propagates by natural seed
reproduction.

TRACHYCARPUS
There are three species of this genus

in the gardens and parks o{ the subtropi-
cal regions of the U.S.S.R., viz. Trachy-
carpus Fortunei, T. Martianus, and 7.
Takil. .

Trachycarpus Fortunei. The 50-55-
year-old specimens are large trees, the
trunks of which are 10-12 m. high and
25-28 cm. in diameter. The crown is
densely leafy; at the age of 30-45 (up to
50) years it consists of 60-100 flabelli-
form leaves 60-75 cm.long,8-I2 of them
developing during the spring and the
summer and lasting 3-5 years. Inflores-
cences are up to 1 m. long. The fruits
ripen in November-December. Natural
reproduction by seed is abundant; the
plants of the seed progeny thrive, flower
and fruit. T. Fortunei is the most wide-
spread species in gardens and parksi it
is also extensively used for plantlng
along streets at Sochi, Akhali-Afdni,
Sukhumi and Batumi. This species is
also cultivated in some districts of West-
ern Georgia, at Tbilisi and in the Apshe-
ron peninsula in the Azerbaijan S.S.R.
It is remarkably frost resistant and fru-
gal in its requirements for environmen-
tal and cultural conditions.

Trachycarpus Martinnus was intro-
duced at Batumi Botanic Garden during
the period between 1934 and l93B and
at Yalta by the Nikitsky Botanic Garden
in l94B in the form of seeds from Ba-
tumi. The trees growing at the Batumi
Botanic Garden have the height of 2.0-
2.5 m., their crowns consisting of 20-30
leaves, and the palms flower and fruit.
They are quite frost resistant. At Yalta
the 7- and B-year-old specimens also en-
dure the frost very well.

WASHINGTONIA
Washingtonia f.Iilera is represented
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by specimens of difierent age, but not
older than 50 years. The adult specimens
are large tall trees attaining a height of
25-30 m. and a trunk diameter from 70-
B0 cm. (at Sukhumi). At the age of 35-
40 years the palms have 40-50 large fla-
belliform leaves up to 4 m. long in a
dense crown. The diameter of the leaf
lamina is I.3 m. and B-I2 new leaves are
formed during the vegetative period,
spring until autumn. The longevity of a
leaf is 3-4 years but the dead leaves re-
main attached to the tree for a long time,
hanging down loosely. Flowers are pro-
fuse, borne annually in August on large,
drooping inflorescences 3.5-4.5 m. long.
The fruits ripen in December-January.
W. f.lifera is widespread in the gardens
and parks of the Black Sea coast of the
Caucasus (Sochi, Sukhumi, Batumi).
During very cold winters all the leaves
are destroyed by frost, but during the
next summer new leaves develop. On the
south coast of Crimea all the unsheltered
and unprotected specimens failed to
survive through the exceptionally cold
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winter of 1949-1950. The species is
drought-resistanto growing on lime soils
and preferring lowland sites.

Washingtonia robusta is represented
by plants of difierent age but not over
45 years. The adult specimens are tall
trees attaining the height oI 20-22 m. (at

Sukhumi) ; the trunk diameter is 60-?0
cm. Thirty- to forty-year-old specimens
have fifty large leaves 2.5-3.0 m. long,
the diameter of the leaf blade being I.5
m. The formation of new leaves is ob-
served all the year round, but this pro-
cess is most intense from April until
October. I2-I5 new leaves develop annu-
ally; the leaf longevity is 2-3 years. The
inflorescences are large, 2.5-3.0 m. long,
borne annually in June. The fruits ripen
in November-December. This species is
cultivated on the Black Sea coast of the
Caucasus (Sochi" Batumi, Sukhumi) but
is less frost resistant that W. f.lifera. ln
the sites sheltered from winds the frost
damage is much less sore and in the im-
paired plants a bunch of new leaves is
formed durine the next summer.

Hunting for P"l_f#",,i"T Norfh Borneo
Forest Botanist, Forest

North Borneo is the northeastern part
of the Great fsland, about the size of Ire-
land. The country is very sparsely popu-
lated. Only 450,000 people live here, and
these for the greatest part are concen-
trated in coastal areas along the west
coast. I have been travelling three years
through this country in search of timber
trees, meanwhile paying more casual
attention to palms. This article is not in-
tended to give an exhaustive survey of
the palms of North Borneo, as my
knowledge of them is still very limited
and I feel yet at the beginning of my
palm studies.

The genera represented in Borneo are
generally the same as in Sumatra and

Department, N orth Borneo
Malaya. The richest in species are the
rattans of which there is a considerable
amount for export. Our collections of
these spiny creatures (species of. CaIa-
mus, Daemonorops, Plectocomia, Kor-
thalsia and Ceratolobus) are still very
incomplete. The most important from a
commercial point of view is Calamus
caesia called. rotan sega which I saw
rather  f requent ly  a long the upper
reaches  o f  t he  K inaba tangan  R ive r .
Along the coast, Nype of course is quite
abundant at the estuaries of rivers. Be-
hind the Nypa and mangrove zone we
often see, as in Sumatra, a sandy zone
with a dominance of Oncosperma tigil-
Iarium, the nibung palm. Some people in




