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Studies on Populus tomentosa Carr.!

INTRODUCTION AND LITERATURE REVIEW

he Peking poplar, Populus tomentosa Carr., can be included among the com-
T mon trees of the landscape of central China. It gives some of the villages
in the valley of Wei-ho a tributary of Huang-ho, a characteristic appearence and
is cultivated there together with other poplar species.

In China it is considered as both a decorative species and a timber producer.
Its wood according to Chinese authors is economically very important, since
it is used as construction timber, for pulp and paper production, in match in-
dustry, and for ship building. For these reasons it is commonly cultivated in
some parts of China.

The determination of the taxonomic position of Populus tomentosa within
section Leuce of the genus Populus has troubled dendrologists for many years.
This is evident from the large number of synonyms for the species and the abun-
dance of critical statements on the subject of its specificity made by several
dendrologists.

Carriere was the first to give a short diagnosis of P. tomentosa in Revue
Horticole 1867. Next, Maximowicz (21) in the Bulletin de la Societe Imperiale
des Naturalistes, 1879, when describing P. alba L. forma denudata Hartig from
the vicinity of Peking mentions that the tree is similar to P. tomentosa Carr.
In this diagnosis he describes long shoots and leaves and the nature of their
indumentum. In 1887 Wesmael (25) in Bull. Soc. Bot. Belg. describes P.
tomentosa Carr. as P. alba var. tomentosa. Burkill (25) in the Journal of the Lin-
nean Society of London, 1899, describes this poplar as P. alba Burkill. The most
detailed description of the species made to date has been published by L. Henry
in Revue Horticole, 1903 (13) however he has changed the species name to
P. pekinensis L. Henry. In this work he describes the morphological characteri-
stics of shoots, leaves and buds, based on material coming from young individuals
only. Thus the description does not fully characterise the species. In Extraits
d’ une monographie inédite du genre ,,Populus” Dode, 1905 (7) includes a

1 The help of Mr S. Bartkowiak in the preparation of graphs is grate fully acknowledged
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geription of P. tomentosa and P. glabrata Dode, which according to Rehder
(25) is identical with P. tomentosa. Many valuable notes on the subject of this
species were made by Schneider (28) in 1904. They will be discussed further

on.

A very comprehensive diagnosis of P. tomentosa Carr. is to be found in the
work of Gombocz, 1908 (11). There the author characterises such morpholo-
gical features as colour of branches., long shoots, buds, leaves of long and short
shoots, their pubescence and the shape and depth of bract incisions. Detailed
descriptions of P. tomentosa Carr. are also given by Henry (10) in 1913,
Shun-Ching Lee (29) 1935, Schenck (27) in 1934 and more recently by the
authors of the Dendrology of Manchuria (8). It is remarkable that the authors
of the basic work on the trees and shrubs of the USSR (23) and of the the Flora
of USSR (18) have not mentioned the Peking poplar which has been described
in 1879 and 1903 by Russian botanists in botanical works published in Russia.

Many interesting and thought provoking remarks on the subject of Populus
tomentosa have been made by Schneider (28). From his critical discussions of
this poplar it appears that Schneider has doubts whether the Peking poplar
deserves the rank of species, and he recommends that it be further studied. He
also suspects the existence of two species, P. tomentosa Carr. and P. pekinensis L.
Henry.

Schneider is not inclined to consider P. tomentosa as a form of white poplar.
He has seen in the Berlin herbarium material from a female specimen of this
poplar collected by Giraldi (no 1155, march) in the north part of Shensi pro-
vince near Tunjan-fan and another from the same region also collected by
Giraldi (no 5352, august). He describes them as P. tomentosa, but says that it
is ,,Interesante noch zu erprobende und klarzustellende Art”.

Schenck (27), when describing the Peking poplar, points out that P. tomentosa
has larger leaves than P. x canescens. In this description he compares P. tomentosa
to P. alba, P. tremula and P. x canescens. This method of describing the plant
indicates that P. tomentosa lacks distinctive morphological features. Bretschnei-
der (5) stresses the existance of great variability in leaf shape, and quotes Ma-
ximowicz as having included it with the white poplars. On the basis of the
information supplied by Handel-Mazzetti (12) that there is in the Nanking
University herbarium a specimen of P. adenopoda Maxim. which was described
by Merril as P. tomentosa, it is reasonable suppose that some forms of the Pe-
king poplar are difficult to tell from P. adenopoda Maxim.

Henry (13) informs that Dode considered P. tomentosa and P. adenopoda
as very similar, but points out that some of their morphological features are
somewhat distinctive. From the description of the Peking poplar made by Henry
(13) it appears that he had at his disposal only juvenile material.

Koch (20) when writing in 1872 about the white poplar and its geographic
races, makes an interesting remark about P. tomentosa, which at the time was
widely distributed by commercial nurseries. He claims that old specimens of this
poplar are usually mistaken with P. x canescens Sm., which is a hybrid between



Phot. S. Biatobok
Poplar cultivation nr. Yingtou-koi, valley of Wei-ho

the white poplar and the trembling aspen. Houtzagers (14) describes the Pe-
king poplar as a Chinese species of the white poplars.

The somewhat archaic view that P. x canescens and P. tomentosa are good
species, related in some morphological characters to the white poplar is expressed
by Rehder (24). When describing the Peking poplar Henry (10) mentions
that Diels, the famous student of Central Chinese flora, sometimes referred
to P. tomentosa as P. tremula, where as in reality Henry (10) thinks that it was
P. wutaica Mayer. that Diels came across. Populus wutaica? is a synonym for
P. tremula var. Davidiana Schn., and it occurs in a large part of the East Asian
continent. As can be seen from this note some botanists had difficulties in iden-
tifying not only the forms but also the species of some Chinese poplars.

In the more recent dendrological literature, the subject of the Peking poplar
has become topical again. Bartkowiak (2, 3) in connection whith his studies
of the variation in bracts of P. alba in Poland, including some geographical races,
of P. tremula and P. tremula var. Davidiana from serveral localities within its
range, and of the natural and artificial hybrids P. x canescens, has also considered
this feature in P. tomentosa. As a result of these studies Bartkowiak points
out that the bract morphology in P. tomentosa is intermediate between that of
a white poplar and an aspen and close in shape to the bracts of P. x canescens,
thereby suggesting hybrid origin. When comparing the bract shape, nature of
its lobes and indumentum of P. x canescens with these features in P. tomentosa
Bartkowiak does not see significant differences. Also Bugala (6) seems to
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agree with Bartkowiak about the hybrid nature of P. tomentosa. Bartkowiak
has also shown (3) that the bract characteristics of P. x canescens from artificial
crosses do not differ from those of natural hybrids of P. alba and P. tremula.

THE DISTRIBUTION OF CULTIVATED P. TOMENTOSA

Many students of Chinese flora report the occurrence if this species in China.
Bretschneider (5) reports it from the vicinity of Peking. Komarov (19) also
reports it from arround Peking and Che foo (prov. Shantung), as well as from
the southern part of the Liaotung province, from parks in Ryojun and Talien.
Willimson (Sargent-26) considers it as commonin North China and Macgre-
gor has seen it in the parks of Shanghai. Schneider (28) reports it from the
vicinity of Peking and from the mountains of the Shensi province. Gombocz
(11) has seen it there too as well as in Kweichow and Shantung.

Phot. S. Biatobok
P. tomentosa Carr. from the valley of Wei-ho

Shun-Ching Lee (29) draws up a much wider area of occurrence for the tree
including the provinces Hopeh, Honan, Shansi, Kansu, Shantung and Kiangsi.
The southernmost occurance of P. tomentosa in China is reported by Handel-
-Mazzetti (12). The authors of the work (8) report it also from the vicinity of
Chéng—téh in the Hopeh province and in Liaotung near the towns Talien
and Ryojun as well as in North and North-west China.

Steward (30) lists the stands of P. tomentosa in southern China from the



Phot. S. Bialobok

P. tomentosa Carr. — trunk from the valley of Wei-ho

provinces Anhwei, Kiangsu and Kiangsi, and Wu Chung-lwon and Hwang
Tung-shen (34) report it from the high flatlands of North China and from the
valley of the lower Yangtze kiang.

As can be seen from the above review this poplar is a tree widely distributed
over the Chinese Peoples Republic. It is however difficult to establish whether
P. tomentosa is only a cultivated species or whether it occurs also in natural plant
associations. Schneider (28)., Komarov (19), Elwes (10), Sargent (26),
Macgregor (26), Steward (30) and the author of this paper report P. tomentosa
from cultivation. Wu Chung-lwon and Hwang Tung-shen (34) write about
P. tomentosa It is interesting to mention that there is no authentic record of
natural growth of this aspen”. Other botanists like Shun-Ching Lee (29),
Gombocz (11) and Handel-Mazzetti (12) do not express any definite view
on the subject.

THE HISTORY OF P. TOMENTOSA DISCOVERY

It is not unusual in the case of some Chinese trees or species that they are
only to be found in cultivation to-day and not at all in natural stands. Several
millennia of man’s activity on the colossal area of China has changed the plant
cummunities so much, that now it is difficult to deliminate the natural ranges
of many trees and shrubs used by man.
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Phot. S. Biatobok
P. tremula var. Davidiana Schn. in the mountains of Tai-paishan

Bretschneider (5) on page 118 of his work describes P. tomentosa as having
large, roundish leaves on a long thin petiole. These leaves according to Bret-
schneider tremble during windless wheather giving like P. tremula, a murmu-
ring sound comparable to a copious shower. The Chinese call this poplar pai-yang
(white poplar) or else ta ye yang (a poplar with large leaves). According to Henry
(10) pay-yang is the name given by the Chinese to P. tomentosa. In the work
Ku Kin chu written in the 4th century A.D. by Tsui Pao from Peking the
differences between Chinese poplars and willows are discussed.

Wu Chung-lwon and Hwang Tung-shen (34) mention that the cultiva-
tion of poplars in China has a long history. In the work Chi Ming Yao Shi,
written by Chia Shu-hsia in about 534 - 543 A.D. there is a description of
poplar cultivation. In another work entitled Chung Fan Pu written in 1624
there are considerably more details about poplar cultivation than in the previous
works.

Populus tomentosa was (10) introduced into modem dendrological literature
thanks to its “discovery” by Simon in Siwan, north-west of Peking.

From Peking to Europe young transplants of P. tomentosa were brought in
1897 by Provost in 1897, of which two individuals he gave to the Museum in
Paris and the third to M.M. Vilmorin, who transferred it later to be planted
in a collection together with the other two. Of these three individuals two have
died later, and from the remaining tree many ramets were distributed over France
and other countries. Much later, in 1905 Jack brought this species from China
to the Arnold Arboretum. French nurserymen appreciated its high decorative
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value and promoted its cultivation, but as has been pointed out by Henry (10)
P. bogueana Dode has often been sold as P. tomentosa. According to Henry (10,
page 1781) P. bogueana is a vigourous form of P. x canescens with very large
leaves on long shoots, 12,5 cm long or more and wide. At the turn of the present
century it was distributed by French nurseries Simon Louis and Barbier,
which is indicative of its popularity as a decorative tree. Henry (10) reports ha-
ving found it growing wild in a wood near Orlean, where it evidently grew as
a sucker from a typical grey poplar growing beside it. The fact of selling grey
poplars with larger leaves as P. tomentosa indicates great similarity of these two
poplars within section Leuce.

To Kornik the Peking poplar was introduced from Jardin des Plants in Paris
in 1930, and it was registered as catalogue number 4770. This individual is still
growing in the Arboretum. On my return from the Chinese Peoples Republic
I compared the Kérnik specimen with those | have seen in the native country
of P. tomentosa, and came to the conclusion that it was erroneously described,
and that it represents some form of P. x canescens. We do not have any confir-
med data on the occurrence of the Peking poplar under cultivation in other arbo-
reta or parks in Poland.

MATERIALS AND METHODS

As can be seen from the above review much contradictory evidence about the
systematic value of P. tomentosa has accumulated, which requires clarification.
As a result, in some European herbaria this poplar is often found incorrectly
described. Sometimes it is described as P. alba L. or P. adenopoda Maxim.

When making a description of P. tomentosa | could not rely on the diagnosis
of Carriere or Dode, since they are too general. According to Dode the Pe-
king poplar was adequately described by Henry (13), who worked with bota-
nical material received from Carriére.

In this work | have relied primarily on the description od the Peking poplar
made by Henry. | have used herbarium material from the Royal Botanical Gar-
den at Kew, the British Museum of Natural History, the Royal Botanic Garden
in Edinburgh and the Institute of Dendrology and Kérnik Arboretum, where
there are materials from herbaria of the Botanical Institute in Peking, and the
Komarov Botanical Institute in Leningrad, and from the collection of Browicz
and my own. During my travels in the Chinese Peoples Republic I was able
to see the close similarity between P. tomentosa and P. x canescens. Thus | deci-
ded that it would be of interest to analyse the morphological characters of P.
tomentosa in order to clarify its systematic position.

In this work | have used the following herbarium sheets:

Populus tomentosa Carr.
China P. R.: Shantung prov., Meng shan Fei Hsien, trees very common on temple sites,

alt. 200, 1936, T. Y. Cheo and L. Yen (BM); Mount. West of Peking, summer 1881, Bretchneider,
(BM); Mount. West of Peking, summer 1881, Bretschneider, 1964 (BM); Herb. of Monbeigneur
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Léveille, (E); Ta Yang?, Herb. L. Léveille (E); Eastern China, 1910, I. B. Balfuor (E) Chihli
prov. Tientsin, M. Strong Clemens, 1758 (E); Cent. Manchuria, 1869, Revd—Alex Wiliamson (E);
Plant from the vicinity of Yun Nan sen, Nov. 1906, Maire, 2474 (E); Ta-Yang (Tche-Ly)? March
1906, L. L. Chanel, 163 (E); Shansi prov. by Tsien lin shan, 11. IX. 1959, Biatobok, 933 (Kor 1);
Shansi prov., Wei-ho valley, 11. IX. 1959, Biatobok, 933 a (Koér); USSR, Tashkent, Dendro-
-park, 17. X. 1957, Browicz (Kor)2.

Phot. W. Bugata

P. tomentosa Carr. specimen from Institutum Botanicum,
Academia Sinica, short shoot with leaves

Populus alba L.
Poland: Stare Miasto k. Lezajska, lewy brzeg Sanu. 14. VII. 1961, Browicz, Gostynska,
2820 (Kor); Nadl. Ryjewo, Lesn. Matawy, 16. VII. 1953, Bugata, 584 (Kor); Nadl. Czeszewo,

2 The abbreviation (Kér) refers to herbarium sheets at the Institute of Dendrology and
Kérnik Arboretum of the Polish Academy of Sciences.
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Les$n. Warta, 3. VII. 1953, Bugata, 583 (Kor); Arciechow n. Wista, 15. VII. 1954, Bugata, 332
(Kor); Torun, 27. V. 1954, Bugata (Kér); Kepa Wyszogrodzka, Bugata, 52 (Kér); Deblin, Bugata,
79 (Kér); Kepa Kaliszanska k. Jézefowa, Bugata, 105 (Kor); Kepa k. Sandomierza, Bugata, 113
(Kér); Kepa k. Sandomierza, Bugata, 106 (Kor); Kepa k. Sandomierza, Bugata, 109 (Kor).
Bulgaria: Balczyk n. Morzem Czarnym, na ulicach, Browicz (Kor); Achtopol n. Morzem Czarnym,
na ulicach, 1.X. 1958, Browicz (Kor).

Phot. K. Jakusz

P. tomentosa Carr. specimen from the British Museum, Natural
History, short shoot with leaves

Populus alba var. genuina Wesm.
Bulgaria: Balczyk n. Morzem Czarnym, na kredowych zboczach, 5. X. 1958 (Kor).

P. alba var. Bachofenii Hartig.
USSR: West Tien Shan., pod gora Czingan, ,,Mietowyj pieriewat”, 16.X. 1958, Browicz
(Koér). Many specimen.



14

P. alba var. Bolleana Lauche.

Poland Kornik Arboretum, Bugata (Kor).
P. tremula L.

Poland: Koérnik Arboretium (Kér); Biatowieza, Biatowieski Park Narodowy (Koér). USSR:
Azerbajdzanskaja SSR, Zakatal, Zakatajskij zapowiednik, pojas bukowo liesa, 13. V. 1960. Artju-
szenko, 354 (Kor); Siew. Kawkaz, Boksanskoje uszczielie, sktony G. Krugozor, u podnozia Elbrusa,
15. V1. 1960, Artjuszenko (Kér); Gruzinskaja SSR, Gergetskoje uszczielie (Wojenno Gruzinskaja
doroga), O. Krestnosti sieta Gerget, 2. VI. 1960, Artjuszenko (Kor); Gruzinskaja SSR (Wojenno-
-Gruzinskaja doroga), Sieto Kazbegi, w posadkach parka, Artjuszenko (Kér); Jakutskaja ASSR,
raj. Megino-Kangatajskij, okrestnosti oz. Tjungjulju, 13. VII. 1949. Karawajew (Kor). Sweden:
Abisko-Nudja, alt. 600 m npm., 12. VII. 1959, Straus, 361 (Kor); Hageskop, okolice Angel-
holm, wrzosowisko, 11.VI. 1959, Straus, 254 (Kér). Bulgaria: Strandza Planina, lasy k. Ko-
sti, 29. 1X. 1958, Browicz (Kor); Witosza k. Sofii, lasy mieszane, 18. X. 1858, Browicz (Kor);
Rita Planina, Rilski Monastyr, lasy mieszane, 17. IX. 1958, Browicz (Kor). USSR: Wyspy
Wataam, przy pot. brzegach jez. tadoga, 21. IX. 1960, Browicz (Kor).

P. tremula var. Davidiana Scheid.

China: Liaotung prov. gory Tsien-shan, Wuliangguan, 27. VII. 1959, Biatobok, 166 (Kor);
Liaotung prov. lasy k. East Tomb, 24. VII. 1959, Biatobok, 83 (Kér); N. Manchuria, Liangshui-
gon, lasy, 8. VI11. 1959, Biatobok, 258 (K6r); Kansu prov. Lantschou 30 km, géra Iszktunman,
23. VI. 1957, Pietrow (Kor).

P. x canescens Sm.

Poland: Phlutowo k. Chetmna, 14. VII. 1953, Bugata (Kér); Nadl. Ryjewo, Le$. Matawy,
16. VII. 1953, Bugata (Kor); Kepa Wyszogrodzka, u ujscia Bzury, Bugata (Kor); Nadl. Kornik,
las mieszany, 15. VI. 1962, (Ko6r) and many forms from the artificial polination. Bulgaria:
Dolina rzeki Strumy na pin. od Sandanski, 22. V. 1962, Browicz (Kor).

THE STUDIES CONDUCTED

In order to characterise clearly the variation of some morphological features
between species and varieties of section Leuce growing in Eurasia or in East Asia
only, they have been tabulated in table 1.

The description of some of the features discussed in this work is of necessity
very general in view of the tabulatory method of their presentation. Only such
features of stems, long and short shoots, buds, leaves, and bracts have been inclu-
ded which can be most useful in discriminating between P. tomentosa and P.
x canescens and distinguishing them from other Eurasiatic poplars. Some of
the descriptive features presented in table 1 will constitute evidence for the
estimation of the degree of hybridity of P. tomentosa and P. x canescens, thus the
descriptions were made in such way as to be able to characterise generally their
range of the features variation and degree of their intensity. Besides the very
variable features of the studied poplars, such as leaf shape and size, one can
distinguish features that vary little and therefore are characteristic for a parti-
cular species such as pubescence of one year old shoots, the luster of the ven-
tral leaf surface, and others.

Particular difficulty was encountered in characterising P. x canescens due
to a great variability of some of its morphological features and the varying de-
gree of its hybridity.
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When discussing the morphology of P. tomentosa it will be compared with
that of P. x canescens, which as is known is a hybrid between the white poplar
and the trembling aspen. This is done because P. tomentosa represents a similar
type of hybrid between the Asiatic white poplar and an aspen of that region.

Phot. K. Jakusz

P. tomentosa Carr. specimen from the Royal Botanical Garden,
Edinburgh, long shoot with leaves

Some taxonomists describe P. tomentosa as a ’Chinese white poplar”. This
name does not have as precise a systematic meaning as "white poplar”. The Pe-
king poplar is not a geographical race of a white poplar, since it differs from it
in important morphological characters discussed below.

The bark of upper parts of the trunk of the Peking poplar is not as intensively
white as that of the white poplars of Central Asia, P. alba var. Bachofenii and
P. alba var. Bolleana, and not as greenish-grey as that of the East Asiatic aspens.
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It has a definitely intermediate colour comparable to P. x canescens. The next
characteristic feature of P. tomentosa is the pubescence of long shoots and sprouts,
which is not as intensive as that of the Central Asiatic white poplars, and compa-
rable to, though considerably more intense than the pubescence of P. x canescens.

Phot. K. Jakusz

P. tomentosa Carr. specimen from the Royal Botanical Garden,
Edinburgh, long shoot with leaves

One of the most characteristic of the morphological features of East Asiatic
white poplars is the lobing of leaves on long shoots and sprouts. On the other
hand the leaves of aspens of this region are not lobed, oval or ovate and the leaf
margin is irregularily dentate, hook-like dentate or finely serrate. On the other
hand the leaves of long shoots and sprouts of P. tomentosa and P. x canescens are
not lobed but deeply sinuate or finely irregularity serrate, with the teeth of. P.
tomentosa leaves curving towards the margin like in P. tremula var. Davidiana.



Table 1
Description of some poplar species from section Leuce
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The ventral leaf surface on both long and short shoots of the white poplar
and its geographical varieties from Central Asia is dark shining green while the
leaves of aspens coming from these areas are dull green. The leaves of P. tomen-
tosa are on the ventral side dark green, shining. Less intensively coloured is
the ventral side of P. x canescens leaves which have also a much weaker lustre.

Phot. W. Bugata
P. alba var. Bachofenii Hartig from Tien-Shan

The dorsal surface of P. tomentosa leaves from the long shoots is covered with
a dense and finely tangled indumentum gradually disappearing and exposing
a silvery-grey colouration. Leaves from the long shoots of the Siberian white
poplar are intensively silvery on the dorsal side., and from the aspens of that re-
gion are dull green covered in the early stage of development with silvery hairs.

2 Arboretum Kornickie
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The dorsal side of P. x canescens leaves is at first covered with a dense silvery
pubescence and later becomes grey. Young unfolding leaves of P. tremula and
other East Asiatic aspens are red. This feature can also be observed to a limited
extent in P. tomentosa and P. x canescens.

Phot. W. Bugata
P. X canescens Sm., valley of the Warta, Mechlin

The shape of leaves from the short shoots of. P. tomentosa is more akin to the
leaves of Asiatic aspens than to those of white poplars. Similarly the type of
teeth on the leaf margin is reminiscent of aspen leaves. The leaves from P. x
canescens short shoots are rather variable in shape, in some individuals they are
more related to the leaves of aspen and in others to the leaves of white poplars.

There are no glands on the leaf bases of East Asiatic white poplars. On the
other hand in P. tremula, and its variety Davidiana, they occur sometimes and
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in P. adenopoda they are to be observed as one of the stable diagnostic features.
In P. tomentosa glands are common on the leaf bases. The petiole cross section
of white poplars is slightly flattened and in the aspens of East Asia, in P. x cane-
scens and in P. tomentosa it is very flattened and the petioles are much longer
than in the white poplars.

Considerable differences are also to be observed in bud morphology. Leaf buds
on long and short shoots of. P. alba and P. alba var. Bolleana are obtusely coni-
cal, in P. alba var. Bachofenii they are subacutely conical and pubescent, and in
the aspens they are narrow conical and acuminate. P. tomentosa and P. x canescens
have buds on long shoots obtusely conical and pubescent, and on short shoots
globular and sparsely pubescent.

Very characteristic differences occur in the bract morphology of the studied
poplars, and particularily in their shape, depth oflobing and density of pubescence.
For comparative studies of bracts from male and female flowers of species and
varieties of Eurasian poplars the following materials were used:

P. tomentosa Carr.

China: Nanking, Pekin, Tschi-fu, Herb. Inst. Bot. Leningrad; Kiang-su, Herb. Leveille (E);.
Nanking, Chiao, Tschi-fu, Herb. GJ. Bot. Sad. Moskwa; Pekin, Herb. Forbes (BM).

P.alba I.
Poland: P. alba from Deblin (Kér); USSR: Uralsk. P. alba var. Bachofenii Hartig, Herb.
Gt Bot. Sad, Moskwa;; Poland: P.alba var. Bolleana, Poznan.

P. tremula L.
Poland: Nadl. Katy; USSR: Altai, Herb. G} Bot. Sad, Moskwa.

P. tremula var. Davidiana Schneid.
China. Innern Mongolia, Herb. Inst. Bot. Leningrad and from Japan; Poland: Arboretum
Kornik.

P. x canescens Sm.
Poland: Nadl. Wolsztyn; forest near Bnin.

The photographs of many bracts included with this paper characterise much
better some of their morphological features than any description could, in parti-
cular their shape, depth of their incisions and nature of their publescence. Bracts
of P. alba, P. alba var. Bachofenii and P. alba var. Bolleana are of similar shape,
elliptically elongated with countless minute serrations or devoid of any incisions.
On the other hand P. tremula and P. tremula var. Davidiana have bracts
spathulate in shape, with very deep incisions reaching almost their bases,
and covered with a copious indumentum. The bracts of P. tomentosa are irre-
gular in shape, pubescent, usually roundish less frequently oval, with much shal-
lower incisions than in the aspens. When comparing the bract characteristics
of P. tomentosa with those of P. x canescens their resemblance is very striking.

A clear picture of the similarities and differences of some of the morphological
features of male flower bracts of the various poplar species and varieties is to
be seen from fig. 1 and table 2. There, in a graphical way some features of the
bracts (mean of 70 per individual) are presented. The following bract characte-
ristics were covered by the investigation: a) depth of incisions, b) ratio of incii

id
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depth to bract length, ¢) ratio of incision depth to bract width. For the com-
parison the following species and varieties were used: P. tremula, Katy, Poland,
P. tremula var. Davidiana Japan and Mongolia, P. x canescens, Wolsztyn, Po-
land, and P. tomentosa from Nanking, Tschi-fu and Peking.

Table 2

Morphology of bracts from species and varieties of poplars from the section Leuce Duby in com-
parison with P. X canescens the values for which are taken as unity

As a standart for comparison when preparing the graphs for fig. 1, the average
values for bracts of P. x canescens from Poland was taken as one and represented
as a straight line on the left side of the diagram. The studied bract features of
other poplars are represented by graphs right of this Ine. The use of P. x cane-
scens for comparison has enabled the confrontation of its hybrid characteristics
with those of P. tomentosa (Szaferowa — 31).

Fig. 1. A graphical comparison of three bract characters for eight poplar species from the section
Leuce
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Male flower bracts of P. tomentosa from: a) Nanking, b) Tschi-fu, ¢) Kiang-su, d) Peking; and
of P. X canescens from: e) Wolsztyn Forest Distr., Poland and/) a forest near Bnin, Poland
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Male flower bracts of a) P. alba from Deblin, Poland; b) P.alba var. Bachofenii from Uralsk,
USSR; c) P. alba var. Bolleana from Poznan; d) P. tremula from Koérnik, Poland; e) P. tremula
var. Davidiana from Inner Mongolia; and f) P. adenopoda from W. Hupei China
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The most characteristic bract feature of the Asiatic poplars is the depth of
incisions. As can be seen from the curve a, deepest incisions of the bract are
be found in P. tremula and P. tremula var. Davidiana. The incisions in the
bracts of P. tomentosa are much shallower. The P. tomentosa specimens from
Peking and Tschi-fu have an equal depth of bract incisions but the specimen
form Nanking has somewhat deeper incisions.

The curve b represents the ratio of the incision depth to the bract length.
A high value of this ratio is characteristic of P. tremula and its geographical
varieties P. tremula var. Davidiana, whereas it is much smaller in P. tomentosa.
The ratio of incision depth to bract width is a less significant characteristic
for diagnostic purposes., however it does clearly indicate the difference between
the East Asiatic aspens and P. tomentosa, which in respect of this characteristic
iS nearer to P. x canescens.

In order to characterise the degree of hybridity of P. tomentosa on the basis
of some morphological features, and to compare it with the features of P. x
canescens the Anderson (1) method for deliminating hybrids was employed.
Also for this purpose the studies of Natho (22) were used.

Some of the morphological characters listed in table 1 were selected for their
value as indicators of P. tomentosa and P. x canescens hybridity and presented
in table 3. They are given estimates from O - 5.

Table 3

Key to character estimates for species and hybrids of poplars from section Leuce
Estimate 0 = P. alba, P. alba var. Bachofenii, P. alba var. Bolleana
5 = P. tremula, P. tremula var. Davidiana
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Table 3
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The morphological characters of the studied poplars where so arranged that
the low values of the estimates relate to P. alba, P. alba var. Bachofenii and P.
alba var. Bolleana, and the high values to P. tremula, P. tremula var. Davidiana.

Fig. 2. Distribution of character estimates for P. alba, P. alba var. Bachofenii, P. tomentosa and
P. tremula var. Davidiana

Fig. 3. Distribution of character estimates for P. alba, P. x canescens and P. tremula

The values of the estimates of the studied features are presented in tables 4, 5,
6, 7, 8, 9 and 10. The total values of the estimates for P. alba, P. alba var. Bacho-
fenii and P. alba var. Bolleana are very close to each other and are respectively
9, 8 and 9. The variation in this case is not great. Also the total values of the
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Character estimates (0—5), with deviations where applicable, for various poplars
Table 5
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Character estimates (0 -5), with deviations where applicable, for various poplars
Table 9
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estimates for P. tremula, and P. tremula var. Davidiana, are close to each other
84, and 84 respectively. Thus they also indicate a low variability of the total
estimate. P. tomentosa and P. x canescens have intermediate values of the summed
estimates, and their variability is also somewhat greater. They vary from 39 - 42
for P. x canescens and from 37 - 40 for P. tomentosa.

The hybrid nature of both P. tomentosa and P. x canescens is clearly evident
from the morfograms in figs. 2 and 3, which were made on the basis of estimates
compiled in tables 3, 4, 5, 6, 7, 8, 9 and 10. In the morphogram on fig. 2 the esti-
mates for P. alba, P. alba var. Bachofenii, P. tremula var. Davidiana and P. tomen-
tosa are presented. Both P. alba and P. alba var. Bachofenii are presented because
it is difficult to decide which of the varieties took part in formation of the hybrid
P. tomentosa. Some of the characters distinguishing P. alba and P. alba var.
Bachofenii are quantitative in nature, and not qualitative, thus in the analysis
of this morphogram it is not possible to establish which of the two was a parent
of P. tomentosa. This problem will be discussed in the latter part of this paper.
I believe that P. tremula var. Davidiana was one of the parents of P. tomentosa.

The morphological features of P. tomentosa are usually intermediate between
P. alba and P. alba var. Bachofenii on the one hand and P. tremula var. Davi-
diana on the other, or else are similar to the features of the suspected poplar
species. The intermediate characteristics are: colour of the bark on the upper
parts ofthe stem, nature of pubescence of the tips of one year old or sprout shoots,
the pubescence of the lower leaf surface, morphology of the leaf margin, colour
of the dorsal side of short shoot leaves, and the depth of incisions in the bracts.
The P. tomentosa characters similar to those of P. tremula var. Davidiana are
glabrous petiole and bract shape. Also the presence of glands at the leaf base and
shape of leaves of the long shoots are common characteristics for the two poplars.
Many more features of P. tomentosa are akin to those of P. alba or P. alba var.
Bachofenii. They have almost identical estimates for the feautres; lustre of ven-
tral leaf surface, colour of dorsal leaf surface, shape of the foliage buds on long
and short shoots and their pubescence and shininess.

The morphogram for P. x canescens (fig. 3) is very similar to that of P. tomentosa.
P. x canescens has the following characters intermediate between P. alba and
P. tremula; colour of bark of the upper stem, colour of one year old and sprout
shoots, pubescence of one year old and sprout shoots, shape of long shoot and
sprout leaves, colour of the dorsal leaf surface, the pubescence of the dorsal
surface of long shoot and sprout leaves, sparce pubescence of short shoot buds,
and the medium depth of the bract incisions. The nature of the margin of long
shoot and sprout leaves, the pubescence of petiole and the bract shape of P.
x canescens are comparable to the analogous features of P. tremula. Many more
characters are common to P. x canescens and P. alba. They are; lustre of the ven-
tral leaf surface, shape of foliage buds on long shoots and sprouts, their pubescen-
ce, and the shape of short shoot foliage buds.

The total estimates are presented in fig. 4. From these results it is obvious
that the mean total estimates for P. tomentosa and P. x canescens are much closer
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P. alba than P. tremula. Thus it is understandable why many taxonomists in
China have described P. tomentosa as a white poplar.

P. x canescens as well as P. tomentosa are usually identical with respect to many
features. This is common for the Fl progeny of an interspecific crossing. The
individuals of such a progeny are usually similar to each other like individuals
within parental species. Man, has through years of P. tomentosa cultivation
selected out of the natural hybrid population the individuals which are charac-
terised by heterotic growth. Due to this selection the variability of the Peking
poplar cultivated in China is not great.

Fig. 4. Scatter of the sum of character estimates for some species and hybrids of poplars from
section Leuce
Sum of characters: 1. P. alba — 8; 2. P. alba var. Bolleana — 8; 3. P. alba var. Bachofenii — 9; 4. P. X canescens —
39; 5. P. tomentosa — 37; 6. P. tremula — 84; 7. P. tremula var. Davidiana — 84

It remains to establish which species of East Asiatic poplars have produced
P. tomentosa. As a basis for the following discussion an analysis was made of
the morphological characters of the geographical varieties of poplars from the
section Leuce. Also important for the considerations of the systematic position
of P. tomentosa within the section Leuce is the information available about the
geographic distribution of white poplars and aspens in Central and East Asia.

The eastern limit of P. alba and its varieties range in Asia is little known, nor
do we have much information about the distribution of the various species and
varieties of the white poplars in East and Central Asia. There is much contra-
dictory data on the subject in the relevant literature.

In the east P. alba L. occurs also in western Siberia (18, 23) in the Ob, Upper
Tobol, Irtish and Altai regions, and in Central Asia it occurs in parts of the
Pamiro-Altai and Jungaro-Tarbagatai regions. Sargent (26) believes that the
range extends much further east and he states that”...this species seems to be
wild and often planted in the north-western Himalaya, Tibet and Altai. | have
seen no specimen from those regions and | do not know if Dode’s species may
really indicate any distinct form™. Inview of these data it is not clear what Shun-
-Ching Lee (29) meant when he reported the occurance of P. alba in China
with the eastern limit of its range reaching the Shantung and Liaotung provin-
ces. This author does not specify whether the species there is endogenous
or cultivated. Bugata on the basis of his studies of the East Asiatic poplar
species in the Leningrad herbarium claims that the East Siberian forms of the
white poplar are very akin to P. alba var. europea Bug.

Within the eastern range of P. alba several authors discriminate between
geographic varieties. Bogdanow (4), Bugata (6) and Komarow (17) describe
for Central Asia P. alba var. Bachofenii, whose eastern limit reaches Kopet-Dag
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and the Altai, and Browicz (6) collected herbarium specimens of this species
in the western part of the Tien Shan mountains. Also P. alba var. Bolleana is
widely planted in Central Asia, but it probably does not occur in the wild state.

P. tremula var. Davidiana occurs in East Asia on a large area from Manchuria
to Yunan reaching in the west the Kansu province (18, 23, 33).

Fig. 5. Map of the eastern range of distribution of P. alba and its geographical varieties P. alba
var. Bachofenii and P. alba var. Bolleana, the western part of P. tremula var. Davidiana range
and the localities of P. tomentosa occurance in China

If P. tomentosa first originated in China than one of the parents was most
probably P. tremula var. Davidiana. As regards the other parent one can only
suppose that it was one of the geographical varieties of the white poplars growing
in Central Asia, which had a much more intensive silvery indumentum on the
dorsal side of leaves growing on young shoots, than is the case for P. alba var.
europea Bug. It is rather unlikely that P. tomentosa occured as a hybrid between
P. tremula var. Davidiana and P. alba var. Bolleana since the latter species is
not cultivated in China nowadays (29, 34), however it is not known whether
it was not cultivated in West China in the remote past. The experiments condu-
cted at Kdrnik indiacate that the hybrids between P. alba var. Bolleana and P.
alba or P. x canescens var. rogalinensis have piramidal or wide crowns. Thus
there exists the theoretical possibility that P. tomentosa which has a wide crown
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could have been a hybrid between P. alba var. Bolleana and P. tremula var.
Davidiana. It is also possible that P. tomentosa originated outside China, in
Central Asia. If this second possibility is considered then one of the parents of
P. tomentosa could have also been P. alba var. Bachofenii.

This second possibility concerning the place of P. tomentosa origin seems less
likely, since that species is not known in Central Asia, and as has been stated by
Browicz, was only recently brought to Tashkent from China. Had it originated
in Central Asia, and being a fast growing tree., it would have got into cultivation
and stayed there until to-day. Thus it has to be assumed that P. tomentosa origi-
nated in China at the point of contact between P. tremula var. Davidiana and one
of the geographical varieties of P. alba.

There exists also the possibility of the hybrid between a white poplar and an
aspen to have occured independently in several parts of China, and at different
times.

SUMMARY

On the basis of a study made of some morphological features of stems., shoots,
leaves and bracts of several species and geographical races of poplar, it was con-
cluded that P. tomentosa is a hybrid between some geographical variety of P. alba
from the inner parts of Central Asia and most probably P. tremula var. Davidiana,
with the degree of hybridity very close to that of P. x canescens.

P. x tomentosa originated probably as a natural hybrid in the western part
of Central China at the point of contact between P. alba (species in the wide sense)
and P. tremula var. Davidiana. Interspecific hybrids between a white poplar
and an aspen, with a comparable degree of hybridity could have also occured
in other parts of China and are presently utilized for production purposes.

On the basis of the presented evidence it is incorrect to consider P. x tomentosa
as a proper species of a poplar within the section Leuce, but it has to be recogni-
zed as an interspecific hybrid comparable to P. x canescens.

Populus x tomentosa Carriére, in Rev. Hort. X, 340 (1867); Dode in Mem.
Soc. Hist. Nat. Autum, XVIII, 27 (1905); Schneider in Laubgehélze, 1, 21
(1906); Gombocz in Monog. Generis Populi, 140 (1908); Elwes and Henry
in The Trees of Great Brit. and Ireland, VII (1913); Shun-Ching Lee, Forest
Bot. of China, 173 (1935); Schenck in Fremdl. Wald u. Parkbdume, 11,427
(1939); Bugata in Arb. Koérnickie, V. 19 (1960).

deser. ampl.

Populus alba var. denudata Maximowicz in Bull. Soc. Nat. Moscou, 54: 48
(1879) non Wesmael (1868).

Populus alba var. tomentosa (Carr.) Wesmael in Bull. Soc. Bot. Belg. 26; 373
(1887).

Populus pekinensis L. Henry in Rev. Hort., 355 (1903).

Populus alba var. seminuda Komarow, Act. Hort. Petrop. 22:20 (1903).

Populus glabrata Dode in Bull. Soc. Hist. Nat. Autun; 18 : 185 (Extr. Monog.
Populus 27 (1905).
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Bark greyish—white, on the lower parts of old trunks grey, furrowed. Long
shoots and sprouts olive—brown, sometimes reddish, in the upper part co-
vered with a white pubescence, lower glabrous. Buds on long shoots conical,
acute, pubescent; on short shoots globular, obtuse, glabrescent. Leaves on top
of long shoots and sprouts large, suborbicular or triangular, with an even or
cordate base, margin irregularity dentate and finely serrulate, usually hook-
like dentate, apex cuspidate. Young leaves densely silvery tomentose below,
less so above, more along the venation. Older leaves are dark green above, shiny,
below finely pubescent, more so along the veins. Leaves of short shoots oval
or ovate, cuspidate, dull green, margin irregularity dentate, often with hooklike
teeth, blade glabrous on top, slightly pubescent below when young, later gla-
brous, rarely pubescent along the veins. Petiole flattened from the sides. Glands,
2 - 4, at the leaf base. Bracts tomentose, with incisions of medium depth, shallo-
wer than in the east Asiatic aspens.
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STEFAN BIALOBOK
Studia nad Populus tomentosa Carr.

Streszczenie

Na podstawie zamieszczonych w pracy danych charakteryzujacych niektére cechy morfolo-
giczne pni, pedéw, lisci i przysadek kwiatowych kilku gatunkéw i odmian geograficznych topoli
stwierdzono, ze P. tomentosa jest mieszaficem jakiej$ odmiany geograficznej P. alba ze srodkowej
czesci Azji centralnej i najprawdopodobniej P. tremula var. Davidiana o stopniu mieszancowosci
bardzo bliskim P. x canescens.

P. x tomentosa powstata prawdopodobnie jako mieszaniec naturalny w zachodniej czesci $rod-
kowych Chin na styku zasiegu zbiorowego gatunku P. alba oraz P. tremula var. Davidiana. Mie-
szance miedzygatunkowe miedzy topolg biatg i osikq 0 podobnym stopniu mieszaricowosci mogty
réwniez powsta¢ w innych czesciach Chin i sg obecnie wykorzystywane dla celéw uzytkowych.

Na podstawie przedstawionych dowodow w tej pracy nie jest stuszne traktowanie P. x tomen-
tosa jako dobrego gatunku topoli wystepujacej w Chinach przynaleznego do sekcji Leuce, a nalezy
jg uznac jako miedzygatunkowy mieszaniec, tak jak P. x canescens.

Populus x tomentosa Carriére, in Rev. Hort. X, 340 (1867); Dode in Mem. Soc. Hist. Nat.
Autum, XVIII, 27 (1905); Schneider in Laubgehdlze, 1, 21 (1906); Gombocz in Monog.
Generis Populi, 140 (1908); Elwes and Henry in The Trees of Great Brit. and Ireland, VII
(1913); Shun-Ching Lee, Forest Bot. of China, 173 (1935); Schenck in Fremdl. Wald u. Park-
baume, 11, 427 (1939); Bugata in Arb. Kornickie, V, 19 (1960).

deser. ampl.

Populus alba var. denudata Maximowicz in Bull. Soc. Nat. Moscou, 54: 48 (1879) non Wesmael
(1868).

Populus alba var. tomentosa (Carr). Wesmael in Bull. Soc. Bot. Belg. 26; (1887).

Populus pekinensis L. Henry in Rev. Hort., 355 (1903).

Populus alba var. seminuda Komarow, Act. Hort. Petrop. 22 : 20 (1903).

Populus glabrata Dode in Bull. Soc. Hist. Nat. Autun; 18 : 185 (Extr. Monog. Populus 27
(1905).

Kora biatawoszara, w dolnej czesci starych pni — szara, spekana. Dtugopedy i odrosla oliwkowo-
brazowe, czasami zaczerwienione, w gornej czesci pokryte biatym kutnerem, spodem nagie. Paczki

3 Arboretum Kornickie
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na dtugopedach stozkowate, zaostrzone, owlosione, na krétkopedach, kulistawe, tepe, prawie
gladkie. Liscie szczytowe diugopeddw i odrosli duze, sercowate lub tréjkatne, o réwnej lub ser-
cowatej podstawie, nierbwnomiernie grubo i drobno zabkowane, najczesciej haczykowato zgbko-
wane, 0 zaostrzonym wierzchotku. Mtode liscie silnie, srebrzysto kutnerowate, omszone od dotu,
gora stabiej, mocniej na nerwach. Starsze od géry ciemnozielone, btyszczace, spodem stabo om-
szone, silniej tylko na nerwach. Liscie krotkopedow jajowate lub jajowato-sercowate, zaostrzone,
matowo-zielone, nieréwnomiernie grubo zabkowane, czesto haczykowato zabkowane, od gory
gtadkie, spodem za miodu stabo omszone, p6zniej nagie, rzadko omszone na nerwach. Ogonek
lisciowy z bokdéw sptaszczony. Gruczotki przy nasadzie ogonka u podstawy liscia w liczbie 2 - 4.
Przysadki kwiatowe owtosione, o Srednio gtebokich wcieciach, ptytszych jak u wschodnioazjatyc-
kich osik.

CTE®AH BAJIOBOK

M3yuyeHne Populus tomentosa Carr.

Pe3rome

Ha ocHoBaHWW npuBeAeHHbLIX B paboTe [AdaHHbIX, MNPeACcTaBNAIOLNX XapaKTepu-
CTUKY HEKOTOPbIX MOPJONOrnMYeckKnx MpPU3HAKOB CTBOJIOB, M06eros, JINCTLEB
N MpPOLBETHbIX Yellyl HEeCKONbKUX BUAOB W reorpauyeckmx pasHOBMAHOCTEN To-
nonsi ycraHosfieHo, 4To P. tomentosa sBnsieTcs rMOpPUAOM KaKoi-To reorpaduye-
CKol pasHoBuaHoCcTU P. alba, mpoucwefwinm mn3 cpegHein YacTu LEHTpasibHOW A3nu,
a wumeHHo P. tremula var. Davidiana, cTeneHb ruépuansaumm KOTOPOro O4YeHb
6nm3ka P. X canescens.

P. X tomentosa o6pa3oBasicA MO BCEW BEPOSTHOCTM KaK €eCTECTBEHHbI ruopug,
B 3aMafHOW 4yacTn ueHTpasibHOoro Kutas Ha rpaHuue apeana P. alba n P. tremula
var. Davidiana. MexayBnaoBble rnmopuabl MeXAy CeperoluM TOMoMeEM W OCUHOIA
CO CXOXKell CTerneHb rmbpmamsaumMm TakKe MOrm o06pas3oBaTbCd M B ApPYrUx
yactax KuTas M B HacTosiliee BpeMsi WUCMOJb3YHTCA [/ XO3AMWCTBEHHbIX Lenei.

Ha ocHOBaHMW NpeACTaB/IEHHbIX B HACTOsLLEA paboTe A0OKas3aTesbCTB, HEOOOCHO-
BaHHOW £BNsieTcsl TpakToBka P. X tomentosa kKak Buga TOMOMSA, OT/IMYaKOLLErocs
XOpowWnMMM KayecTBaMu, BbICTyrnawouwlero B KuTae, a npuHagiexallero K cekuuu
Leuce. Cnefyer ero cuutatb MeXAyBMOOBbIM rMbpuaom, TakMMm >Ke Kak P. X ca-
nescens.

Populus X tomentosa Carriere, in Rev. Hort. X, 340 (1867); Dode in Mem. Soc. Hist. Nat.
Autum, XVIII, 27 (1905); Schneider in Laubgehdlze, 1, 21 (1906); Gombocz in Monog.
Generis Populi, 140 (1908); Elwes and Henry in The Trees of Great Brit. and Ireland VII
(1913); Shun-Ching Lee, Forest Bot. of China, 173 (1935); Schenck in Fremdl. Wald u.
Parkbaume, 11, 427 (1939); Bugata in Arb. Kornickie, V, 19 (1960).

deser. ampl.

Populus alba var. denudata Maximowicz in Bull. Soc. Nat. Moscou, 54: 48 (1879) non
Wesmael (1868).

Populus alba var. tomentosa (Carr.) Wesmael in Bull. Soc. Bot. Belg. 26; 373 (1887).

Populus pekinensis L. Henry in Rev. Hort.,, 355 (1903).

Populus alba var. seminuda Komarow, Act. Hort. Petrop. 22:20 (1903).

Populus glabrata Dode in Bull. Soc. Hist. Nat. Autun; 18:185 (Extr. Monog. Populus
27 (1905).

Kopa 6eno-cepasi B HWKHEA 4YacTu CTapbiX CTBOMIOB, Cepas, CO 3HAYNTe/bHbIM
KO/IMYeCTBOM TpewmH. Mobern N nopocnn Mac/IUYyHO-KOPUYHEBbIE, WMHOrAa KpacHeto-
Wme, B BEPXHE 4yacTu MOKPbITbl 6efioli BOPCUHKOW, & B HVDKHEW YacTu JIMLLEHbI
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BOPCUHOK. MOYKM Ha A/IMHHBIX Moberax KOHycoo6pasHble, 3a0CTPEHHbIE, C BOPCUH-
Koli. Ha KOpOTKMX nob6erax LapoBUAHbIE, TyMble, MOYTU rnagkue. BepxHue nUCTbS
ONMHHBIX N06eroB M nopocneii 6onblive — cepgueobpasHbie UM TPEYrosibHble
C POBHbIM WM CepaLeobpa3HbiM OCHOBaHMEM, a TakKXXe HepaBHOMEPHO KpPYMHO
M MenkosybuyaTble, 4Yalle BCEr0 € KpHOYKooOpasHbIMM 3ybuamMu, C 3a0CTPEHHON
BEPXYLLKO. Mornogble NUCTbA B HUXKHEA YacTU CUbHO MOKPbITbI CepebpucToin
BOPCUHKOW, B BEPXHel u4acTu cnabee, TOMNbKO HECKO/IbKO CUJIbHEE Ha YKUMKax.
CTapwime NUCTbst CBEPXY TEMHO3eMEHble, OGNECTSLIME, B HUXHEH 4acTu C O4eHb
cnaboi BOPCMHKOM, TO/IbKO Ha >XW/KaxX C HECKOSIbKO 60/iee CubHOM. JINCTbS KO-
POTKMX MO6GEroB AlUeBMAHbIE AWM  ANLEBNAHOCEPALE06pa3Hble, 3a0CTPEHHbIE, Ma-
TOBO-3€/1éHble, HEpPaBHOMEPHO KPYMHO 3y6uyaTble, 4YacTO KpHYKOBATO-3y6uaThble,
CBEPXY T[NafKuWe, CHWU3Yy MO/SofAble CO Crlaboii BOPCUMHKOW, MO3)Ke 6e3 BOPCUHKW,
peako C BOPCUHKOM Ha >Kunkax. JIMCTOBOM 4epelloK Mo 6G0KaM  CHJIHOLLEHHbIA.
>Xene3koB 2 -4 npu OCHOBaHWMM YepellKa Yy OCHOBaHMA NucTa. [MpuUBETHble Yellymn
C BOPCUHKOW CO cpefHerny6oKMMU HagpesamMu 605ee MeNKMMU KakK Yy BOCTOYHO-
asmMaTCKMX OCWH.
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Pinus Armandii Franch. — kwiaty meskie

Fot. K. Jakusz



