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SILVA OF CHINA

BETULACEAE

Trees or shrubs with perulate buds. Leaves alternate, with prominent pinnate
lateral veins, mostly serrate; stipules free, often deciduous. Flowers monoccious; stzminate
inflorescence a pendulous ament, often precocious, terminal or lateral; pistillate flowers ina
cylindrical cone-like spike with imbricate bracts, 2-3 to each bract; staminate flower: bracteoles
2-5 within each scale; calyx membranaceous, usvally 4-parted, slightly imbricate, stamens2
or 4; filaments very short; anthers 2-celled, cells connate or separate, opening longitudinally;
rudimentary ovary absent; pistillate flower: perianth absent; ovary naked, compressed, 2-
celled; styles 2, free, cylindric; ovule solitary and attached near the apex of each cell. ~ Fruit-
ing aments cylindrical or ovoid, bracts deciduous or persistent; nutlets small, winged or
wingless, often crowned with persistent styles; seed solitary, pendulous, without endosperm,
with straight embryo and flat cotyledons.

KEY 10 GRNERA

A.  Bracts of fruiting aments thin, 3-Icbed, deciduous; stamens 2, bifid
AA. Bracts of {ruiting aments wocdy, 5-loted, persistent; stamens 4, bifid ..

BETULA L.

Deciduous trees or shrubs; buds with several imbricate scales. Leaves petiolate,
generally ovate, serrate or dentate to Icbulate, with {ew or many veins. Flowers moncecious
Stamirate aments elongated, formed in autumn and remaining naked during winter, every
bract with 3 flowers, each flower with a minute 4-parted calyx and 2 stamens bifid at the
apex. Pistillate aments oblong or cylindrical, each bract with 3 flowers without calyx.
Fruit a minute nut usually with membranaceous wings, at maturity dropping togetker with
the 3-pointed bract from the slender rachis.

About 40 species in the northern hemisphere, in Asia south to Yunnan, Kwangtung
and to Himalayas; 16 recorded in China.

KEy 10 Sercres
A.  Fruiting ements 24 in a raccme or solitary, pendulous, long and narrowly cylin-
drical; lateral lobes of bract strongly reduced or distinct, samara with brcad wings,

excecding the nutlets nearly 3 times. Leaves many-veined....Sect. 1. ACUMINATAE
B. Fruiting aments racemose, ..1.  B. alnoides

BB. Fruiting aments solitary.

C.  Leaves broadly deltoid-ovate or ovate-elliptic, usually more than 6 cm. long;

fruiting aments 3.5-11 cm. long. 2. B.luminifera

CC.  Leaves oblong to ovate-oblong, 5-6 cm. long; fruiting aments 3-7 cm. long.

Vessiviniyls ‘ O e 3. B. Bacumbker:

AA. Fruiting aments solitary rarely 2, pendulous, spreading to erect; lateral lobes of

bracts distinct; samara with wings scarcely broader than the nutlets, usually very
narrow. Leaves few-veined,
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Fruiting aments erect, usually subglobose, ovate to narrowly elliptic (in B.
Schmidii cyiindric); lateral lobes of bracts nearly always erect to erect-spreading,
more or less shorter than the midlobe. Leaves with 6-14 pairs of lateral veins.
Sect. 2. COSTATAE
Samara with quite distinct wings, 1/2 rarely 2/3 times narrower than the
nutlet; fruiting aments ovatecylindrical to subcylindrical, 2-3 times longer
than broad, peduncle quite distinct and slender....Subsect. ERMANTANAE
D. Flowering and fruiting branchlets more or less abundantly glandulose
and villose. Leaves quite thick, midrib prominent beneath, sericeous
to bearded-villose; petioles sericeous-villose; fruiting aments elliptic to
shortly cylindiieal... Loalabi L i SRy e e 4. B. ulilis
Flowering and fruiting branchlets glabrous (in var. septentrionalis dis-

tinctly glandulose). Leaves thinner, midrib and lateral veins slightly
prominent beneath, sparsely sericeous to subglabrous; petioles glabrous
to sparsely sericeous; fruiting aments quite cylindrical

5. B. albo-sinensis

CC  Samara with narrowest wings, 4-5 times narrower than the nutlet; peduncle
very short and thick; leaves triangular, broadest at base.
D. Large leaves 6-14 cm. long to ovate-rounded; petioles usually more than

1 cm. long. Tall trees.

E. Fruiting aments cylindrical, 2-3 cm. long and 8 mm. broad;
peduncle quite slender; leaves very shortly and unequally denticu-
late. Subsect. ASPERAE

6. B. Schmidtii
Fruting aments thickly ovate-elliptic to subglobose, subsessile or

with short and thick peduncles; leaves with distinct more or less
acuminate teeth.. Subsect. GROSSAE
F. Leaves narrowly ovate, long ca at apex; samara with dis-
tinct wings, 1/2 to 2/3 narrower than the nutlet...7. B. costata
FF. Leaves ovate to ovate-elliptic, usually more or less acuminate
at apex; samara with narrowest wings........c....... 8. B. insignis
DD. Leaves at maximum 6 cm. long; petioles 4-8 cm. long.
E. lLarge tree .9. B. Fargesii
I SmALL Aree Or SHIUDS v ores: iyt bt oot Subsect. CHINENSES
F. Leaves ovate-oblong, ovate-elliptic or obovate, lateral veins 10-

22; petioles scarcely more than 6 mm. long.

G. Leaves usually with 14-22 pairs of lateral veins white-
and red-sericeous beneath; lateral lobes of bracts quite
pbtuce; SUBErEBE:. ... il 10.  B. Polanini
Leaves usually with 10-14 pairs of lateral veins: lateral
lobes of bracts acute and divergent.

H. Leaves sparscly sericcous or glabrous above, more
or less loosely white-sericeous beneath, ovate to
Obovate: i . B. Delavayi
Leaves densely sericeous or glabrous above, densely
sericeous along the midrib and lateral veins beneath,
broadly ovate or broadly ohovate.
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1. Branchlets and fruiting bracts sericeouns-villose;

small tree or shrubby 12.  B. Forrestit

II.  Branchlets and fruiting bracts densely sericeous-

villose; a shrub....12a. B. Forrestii, var. calcicola

FF. Iecaves ovate to ovate-rounded, lateral veins of large leaves 6-

10; petioles 6-12 mm. long - B. chinensis

BB. Fruiting aments pendulous or suberect, cylindrical to subelliptic; lateral lobes of
bracts suberect to spreading, sometimes slightly recurving, shroter than the mid-

lobe. Ieaves with 4-8 pairs of lateral veins..........cococcocceeeeneccn Sect. 3. EXCELSAE

C. lLeaves ovate to ovate-oblong. Fruiting aments suberect, elliptic to sub-
cylindrical; samara with wings 1/2 narrower than the nutlet rarely subequal.
.....Subsect. DAHURICAE
14. B. davurica

Leaves triangular to ovate- to rhombic-triangular. Fruiting aments pendu-

lous to subpendulous; samara with wings as broad as the nutlet or twice as
broader Subsect. ALBAE

D. ILeaves ovate or triangular-ovate.
E. Leaves glabrous on both surfaces, ovate or triangular-ovate, truncate
to broadly cuneate at base...15a. B. platyphylla, vax. mandshurica
EE. Leaves puberulent or glabrous usually bearded in the axils of veins

beneath, triangular-ovate to broadly ovate, truncate or subcordate
15b.  B. platyphylla, var. japonica

DD. Leaves rhombic-ovate.
E. Leaves ovate to rhombic-ovate, unequally dentate-serrate along the
margins.......... . B. platyphylla, var. szechuanica
EE. Leaves rhombic-ovate, doubly serrate sometimes lobulate along the
15d. P. platyphylla, var. Rockii
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Do JEFEAE AL, JTY: I ER— A A
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6. B. Schmidtii ¥ §iEk
AT L, SURIEDE 7T, 1 A sk A T AEHAHIA
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L OB AR A TAEA

. B. Forrestii {54%

I BB BRI ZLTE, AR i

. B. Forrestii, var. calcicola E2HE

FF. ZESWETHESRIE, BMIRAEHS ERRAZ AR
13.  B. chinensis B
BB.  ICRF T RURE . KRR BRI A Ly ERR. B
R E, P2, BERUK I A .. cennnnsnnnS€CE. 3. EXCELASAE

C. ZIBY Iy ESWEITY. SRR B L, MY 75 A Ak B e

ZINER IR — P75 B /) R L R 2 A Subsect. DAHURICAE

14.  B. davwrica $RF;

E=AWTHEN=AHERW=AT. ZRRFTEHESTE BE

HLBUNBRR S R s 23 Subsect. ALBAE
D. PP =FAIRY.

E. 3EETWmAEE, SpFHESMIY, PR T TR .....

B. platyphylla, var. mandshurica i g

EE. IETMMAEERARE, B AAREMBSKTE =ApEnE

WASR, R T L ...
15b.  B. platyphylla, var. japonica HAHE
DD. IS
E. LSV Ty EZETV 0T, ARG T B o IRt
- B. platyphylla, var. szechuanica )I|
EE. HSEWINY, NAGHTR 0B W L/
15d.  B. platyphylia, var. Rockii §iFcHE
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BETULA ALNOIDES

1. Betula alncides Hamilton apud D. Don, Prodr. FI. Nepal. 58 (1825); Hcoker f., F1. Brit.
Ind. 5: 599 (pro parte) (1888); Burkill in Journ. Linn. Soc. 26: 497*(excl. specim.
Fargesii et var.) (1899); Gamble, Man. Indian Timb. ed. 2. 669 (1902); Brandis, Ind.
Trees 622 (pro parte) (1906); Schneider, TIl. Handb. Laubholzk. 2: 882, fig. 552 g, 553
e-f (1912); in Sargent, P1. Wils. 2: 467 (1916); W.Y. Cl.un, Chin. Econ. Trees 78 (1922);
Hu in Hu & Chun, Icon. Plan. Sinic. 3: pl. 101 (1933); Shun-ching Lee, For. Trees of
China, 269 (1935); Yung Chen, 1ll. Man. Chin. Trees & Shrubs 155 (1937); Rehder,
Man. Cult. Trees & Shrubs, ed. 2. 126 (1940).

Betula acuminate Wallich, Icon. Pl. As. Rar. 2:7, t. 109 (1831); Regel in Bull. Soc. Nat.
Mosc. 38" 418 (1865); in De Candolle, Prodr. 16 178 (1868); Brandis, For. Fl. Brit.
Ind. 458, t. 46 (descript. tantum pro parte) (1874); Franchet in Journ. de Eot. 13z 207
(excl. specim. Fargesii et var.) (1899).

Betulaster acuminata Spach in Ann. Sci. Nat. sér. 2. 15: 199 (1841).

Betula acuminata, var. glabra, pilosa, argula, lancifolia Regel in Nouv. Mem. Soc. Nat.
Mosc. 137 129, 130 (Monog. Betulac. 71, 72), t. 6, £. 29-31, t. 13, £. 29 (1861).

Betula cylindrostachys, var. pilosa et subglatra Regel in De Candolle, Prodr. 16189 (1868).

Belula alnoides, var. acuminata Winkler in Engler, Pflanzenr. 19(1V. 61): 89, . 22 A-C (1904).
A deciduous tree to 13 m. high; bark reddish-brown; branchlets reddish-purple, droop-

ing, slender, smooth, at first pilose, finally glabrous, usually glandulose, covered with

many roundish lenticels. Leaves chartaceous, ovate to ovate-oblong, acuminate at apex,
cuneate to sub-rounded at base, irregularly and doubly serrate along the margins, 4-10 cm.
long, 2.5-4 cm. bioad, glabrous except sparsely pilose along the midrib above, glabrous
except bearded in the axils of veins beneath; lateral veins 10-11 pairs, impressed above,
clevated beneath, divergent at 60°; petioles about 2 cm. long, tementellate. Staminate aments
cylindrical, 4-5 in a cluster. drooping, to 12 cm. long, 7 mm. thick; bracts,oblong, acute,
pilose, reddish-brown; stamens many. Pistillate aments shorter. Fruiting aments 5-7 cm.
long 5-7 mm. thick; bracts with reduced lateral lobes. Nutlets with broad wings.

This species of birch is found in the Himalayas in India and in Yunnan and Szechuan
provinces at altitudes of 1400-1500 m., also in southern Chekiang province.

EXPLANATION OF PLATE L.

1. A fruiting branchlet, showing fruiting aments (natural size). 2. A branchlet with staminate

amonts (natural size). 3. A nutlet ( x 12). 4-5. Back and front views of a fruiting bract ( x 12).
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1. Betula alnoides Hamilton apud D. Don, Prodr. Fl. Nepal. 58 (1825).

HEBA, ST =R BTk e BET R, TR, M. b, FIRBEIRKE,
TR, SR AR, B WU 2 AL, SERCACE, SPTZTY SO DD, R, 2
HI Ty BRI, % AR RIS RSN, BN EAS, M A EM AL, 3 EmRET
BRI KRS, (R, TIMRERTINESRICES. (RIS MRk 3 #E3E b
T Tl AE3E Fveie, SBsAHBES: SRR A BisiE. ANEAEZERAERF |
e, MERZ—R, T BEFAS JEEAS BRERE, Sk BRKE. iRE
NESW. KECEREFEE. ZERFREECAS BT AR FEAAGEE
B : NSRRI,

HARREAR TN BRIRIL, AERBIAE R AR 1)), - THEE—TEAAR
sk IR R SHHL R
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1. PTG N)E (EK). 2 BTN F 2D PR R, 3. —/PRYE (lek+=A5)-
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BETULA LUMINIFERA

2. Betula luminifera Winkler in Engler, Pflanzenr. 19(1V. 61): 91, fig. 23 a-3 (1904);

Schneider, Ill. Handb. Laubholzk. 2: 882, fig. 552 d, 553 g-h (1912).

Betula acuminata Franchet in Jour. de Bot. 13z 207 (1899), quoad. specim. Fargesii.
Betula acuminata, var. pyrifolia F ranchet, 1. c. (1899).
Betula alnoides Burkill in Jour. Linn. Soc. 26: 497 (non Hamilton) (1899), quoad. specim.

Fargesii.

Betula alnoides, var pyrifolia Burkill in Jour. Linn. Soc. 26: 497 (1899), excl. specim.

Delavayi; Bean, Trees & Shrubs Brit. Tsl. 1: 256 (1914).

Belula cylindrostachys Diels in Bot. Jahrb. 29: 281 (1900).

Betula cylindrostachys, var. resinosa Diels, 1. c. 282.

Betula Wilsoniana Schneider, Tl Hand. Laubholzk. 2: 882, fig. 552 a, 553 a-b (1912).
Betula hupehensis Schneider, 1. c. 882, fig. 552 b, 553 cd (1912).

A deciduous tree to 20 m. high; trunk to 80 c¢m. in diam; bark firm, smootli and
dark-colored on young trees, becoming dull yellowish-gray or dull orange-red or dull
reddish-brown; branchlets slender, terete, striate, tawny-tomentose, finally glabrescent,
purple, covered with scattered rounded white lenticels. Buds ovate-lanceolate, acute, covered
with imbricate ciliate scales. ILeaves chartaceous, broadly deltoid-ovate, ovate or ovate-
elliptic, acuminate at apex, truncate, subcordate or rounded at base, irregularly setose-
serrate along the margins, pubescent or glabrous above, densely tomentose, pubescent or

glabrescent and bearded in the axils of the veins and resinose-glandulose beneath, 4.5-10
cm. Ieng, 2.5-6 cm. bread; lateral veins 12-14 pairs, straight and slightly arching and
leading into teeth at the margins, divergent at 4(°65°% petioles slender or rather stout,
1-2. em. long, tomentose or glabrous. Staminate aments 2-5 in a cluster, with a common

peduncle to 12 mm. long, usually covered with resin, narrowly cylindric, bracts broadly
ovate, acute, ciliate along the margins. Fruiting aments solitary with slender peduncle
to 2 cm. long, cylindric, to 9 cm. long, 7-10 mm. broad; bracts lanceolate, usually
auwiculate to denticulate on both sides below the middle, sometimes ciliolate. Nutlet
compressed, obovate, pubescent, with membranceous wings 2-3 times as broad, 3 mm.
long, with wings to 5 mm. broad.

This tree is widely distributed in Hupeh, Szechuan, Kweichow and Kwangsi pro-
vinces, growing on mountains from 500 to 2300 m. in altitude. It does not form pure
woods, but is always associated with other trees. Its sapwood is not apparently distinct
from the heart wood, light yellow to light reddish brown, weighing 26-32 1b. per cubic
foot when air-dried.

EXPLANATION OF PLATE 2.

1. A branchlet with young staminate aments (natural size). 2. A branchlet with fruiting aments
(natural size).  3-4. Back and front views of a fruiting bract ( x 12). 5. A nutlet el 2.
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2. Betula luminifera Winkler in Engler, Pflanzenr. 19 (IV. 61): 91, fig. 23 a-3 (1904).
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—f, ARGETARTEZAF R, SR B, k. AR e, &R SRt =
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BETULA BAEUMKERI

3. Betula Baeumkeri Winkler in Engler, Pflanzenr. 19 (IV: 61): 92, f. 22 D-F (1904); Schnei-
" der, Ill. Handb. Laubholzk. 2: 882, f. 552 ¢, 553 ik (1912); in Sargent, Pl. Wils. 2:
468 (1916); Handel-Mazzetti, Symb. Sinic. 7: 19 (1929); Yung Chen, Ill. Man. Chin.

Trees, & Shrubs 155 (1937).
A deciduous tree; young branchlets densely tomentose with spreading hairs. Leaves
obliquely oblong to ovate-oblong, acute to shortly acuminate at apex, obliquely rounded at

base, unequally sharply serrate along the margins, upper surface dark green, glabrous ex-

cept tomentulose along the midrib and reticulate, lower surface light green, resinose-punctate
and long pilose along the midrib and lateral veins, 5-6 cm. long, 2.5-3.5 cm. broad; lateral
veins 10-11 pairs, elevated beneath, divergent at 45°; petioles densely tomentose, 6-8 mm.
long. Fruiting aments solitary, pendulous, 34 cm. long, 6-8 mm. diam.; bracts small, mid-
lobe spatulate, obtuse, about twice as long as the lateral lobes, ciliate. Nutlets oblong to
obovate-oblong, pubescent, with wings 2-3-times as broad.

This tree is found in Yunnan, Sikang, Szechuan and Hupeh provinces.

EXPLANATION OF PLATE 3.

1. A. branchlet with fruiting aments (natural size). 2. Back view of a fruiting bract ( x 12).
3. The some, front view ( x 12). 4. A nutlet ( x 12).
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3. Betula Baeumkeri Winkler in Engler, Pfanzenr. 19 (IV. 61): 91, f. 22 D-F (1904).
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