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Abstract

The 18 Begonia (Begoniaceae) species now known from limestone and associated substrates
in Sabah. Malaysia. are listed and a key provided for their idenufication. Twelve are described
as new species: Begonia anthonyi Kiew. B. barurongensis Kiew. B. berhamanu Kiew. B.
diwolu Kiew. B. heliostrophe Kiew. B. keeana Kiew. B. lambii Kiew. B. laxang-lavang
Kiew. B. madaiensis Kiew. B. melikopia Kiew. B. punbaiuensis Kiew and B urunensis
Kiew. All these new species belong 10 sect. Perermannia (Klotzsch.) A.DC.. except for B.
diwolii that belongs to sect. Diploclinium (Lindl.) A.DC.. Reasons for placing B. amphioxus
Sands 1n sect. Petermannia and B. gueritziana Gibbs 1n sect. Plan cenirurn (Klotzsch.) A DC.
are given. Begonia is the most speciose genus on limestone in Sabah. Of the 1S species.
only one. B. gueriiziana. 1s widespread and also found on non-limestone substrates. Of the
others. 12 species are known from single hmestone hills and 5 are from hills within the
same area. Habntat disturbance. which increases the nsk of fire. therefore poses the greatest
threat to the conservation of these species

Introduction

As flagship species for the conservation of the limestone flora of Sabah.
begonias meet all the criteria. Most are readily recognised as relatives of
the begonia house plants. the majority of the limestone species are attractive
(Kiew. 2000) and therefore have not only aesthetic appeal but also have
commercial potential in horticuliure as ornamental plants. as well as
exemplifving the need to conserve the limestone flora to ensure its continued
existence.

Begonias are instantly recognised by their leaves. which are usually
very asymmetric. Although the Sabah species have relatively small flowers.
thev make up for this deficiency either in their decorative habit or the
great variety of leaves. Some are small rosette plants. like B. gueriiziana
and B. lambii: others are tall cane-like plants. like B. keithii Kiew with
bright red. glossy stems: some have leaves coloured magenta underneath.
like B. keeana: or have pink spots. like B. malachosticta Sands. or purple-
magenta hairs. like B. lambii: others have unusually shaped leaves. such as
the swallow begonia. B. lavang-lavang. with leaves curved like a swallow’s
wing. or B. amphioxus with bizarre. narrow peliate leaves pointed at both
ends.
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These attractive or unusual-looking species hold potential as
ornamental plants and several have been successfully grown locally in the
Agricultural Park at Tenom under Anthony Lamb’s supervision.

That the limestone flora in Sabah is under threat is not in doubt. The
major threat is from accidental fires that occur in the periodic drought
periods, which are particularly severe in El Nifio years. Of the 59 limestone
hills in Sabah, only 22 fall within protected forest or a Virgin Jungle Reserve
(Lim & Kiew, 1997). The other hills are either no longer surrounded by
forest or else lie within commercial forest that has been. is or will be
logged. The vegetation on these hills is particularly vulnerable to fire.
Beaman er al., (1985) showed that in the Great Burn of 1982/83, the
frequency of burning was five times greater in logged-over forest than
undisturbed forest. Indeed, the limestone vegetation that burned then, for
example, on Bukit Dulong Lambu (Gomantong Cave), Bukit Batangan
and Gunung Madai, has not yet recovered.

Other hills are under threat from quarrying as a source of cement,
such as Pulau Balambangan and Bukit Tengar (Segarong Cave), or for
marble, as at the Borneo Marble Quarry on the Segama River, or for road
metal, for example, Batu Pang, Supu and Temambong. Yet others suffer
disturbance from birdnest collecting activities, such as Gunung Madai and
Bukit Dulong Lambu, where the latter has a village built on the summit. A
few have become tourist attractions and are suffering degradation. such as
Batu Tulug (Batu Putih) and Batu Punggul. Even protected status does
not necessarily ensure protection as is demonstrated by the Virgin Jungle
Reserve surrounding Bukit Baturong that has been logged twice (illegally)
in the last ten years.

Conservation of the limestone flora therefore requires a strategy to
protect its biodiversity and Begonia serves as a useful indicator as it is one
of the most biodiverse groups of the limestone flora in Sabah being one of
the ten most speciose families and the most speciose genus (Kiew. 1998a).
In addition, it exhibits extremely high endemism. All its 18 species are
endemic to Sabah. Only one species. B. gueritziana. is widespread; the rest
are narrow endemics. Twelve species are found on single hills and five
species on adjacent hills (Table 1). In addition, their distribution reflects
the general regional differences of the limestone flora as a whole in Sabah
because their distribution is mirrored by the distribution of other species
(Kiew. 1998a). Therefore, by using the distribution of begonia species. a
pattern emerges of those hills that are of greatest importance in order to
protect the maximum biodiversity of the limestone flora. (The only
limestone localities without begonia species are the northern islands of
Balembangan and Banggi). Begonia is therefore an obvious choice as a
conservation icon to illustrate the need for conserving a network of hills in
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order to include maximum biodiversity

Table 1. Distribution of Begonia species on limestone in Sabah.

District Locality Begonia Species

(a) species found on single hills

Pensiangan Batu Punggul/Batu Tinahas amphioxus, anthonyi
Pensiangan Sapulut layang-layang
Pensiangan Batu Urun nNFINensis
Pensiangan Pun Batu punbatuensis
Kinabatangan = Bukit Dulung Lambu gomantongensis,
malachosticta
Kinabatangan  Melikop melikopia
Lahad Datu Gunung Madai madaiensis
Lahad Datu Bukit Baturong baturongensis,
berhainanii
Semporna Batu Tengar keithii

(b) species found on several hills in the samne area

Pensiangan Batu Punggul/Tinahas, Sapulut lambii
Kinabatangan  Kinabatangan Valley (3 hills)  postarii
Kinabatangan  Kinabatangan Valley (2 hills) heliostrophe
Lahad Datu Segama River (5 hills) diwolii, keeana

(c) widespread on limestone in Sabah gueritziana

Two hills are outstanding for their variety of begonia species. Both
Bukit Dulong Lambu and Batu Punggul are cach home to four begonia
species (Kiew. 1998b) as. besides those listed in Table 1. B. gueritziana
also grows there.

While 17 species are narrow endemics, the eighteenth species. B.
gueeritziana. is not only widespread but is also the only species that is not
confined to limestone. It grows on a variety of rock types usually by streams
ranging from 30—750 m altitude. the latter on Gunung Kinabalu. However,
although widespread. it has not been recorded from limestone in Sarawak.
The distribution of begonias on limestone in Sarawak shows the same
pattern of high endemism as in Sabah with species being restricted to
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particular areas that also reflects the biodiversity patterns of other limestone
species (Kiew, 1991), namely species are confined to the Bau area. the
Subis area (Niah Cave) or to limestone in the Gunung Mulu National
Park. The fact that only eight begonia species have been described from
limestone in Sarawak, as opposed to 18 for Sabah, may be an indication of
the lack of systematic botanical study than actual lower biodiversity.

Of the 18 species now known from limestone in Sabah, 12 are new
species described below. Apart from B. diwolii in sect. Diploclinium and
the widespread B. gueritziana in sect. Platycentrum, the other 16 species all
fall within sect. Peterinannia. Section Peterinannia is said by Doorenbos et
al. (1998) to have male flowers typically with two tepals. However, as more
species from Borneo are described, it is likely that this character will prove
not to be diagnostic for the section as the majority of the cane-like begonias
on limestone in fact have male flowers with four tepals.

Section Petermannia is well represented in Borneo and includes
several groups of similar species. One is the group of relatively short
begonias recognised by Sands (1990) that have bristly stems, leaves that
are narrow, obovate and with the midrib in line with the short petiole, the
stipules persistent and becoming papery, and the flowers crowded into
short inflorescences. From Sabah limestone, two species, B. anthonyi and
B. berharnanii, belong to this group. These species do not grow directly on
limestone but are common on the soil around the base of cliffs or on the
steep slopes leading up to the hill, where they frequently form drifts.

Another group includes the cane-like begonias that grow directly on
the limestone. All these species are extremely decorative. particularly those
with an unusual leaf shape (narrow and acutely pointed at both ends), with
daintily scalloped leaf margins often coloured bright red. or with attractive
variegation. In addition, B. keithii has striking red, glossy stems and the
many small carmine heart-shaped male flower buds (Kiew, 1998c). Some
can withstand full sun and live on the exposed summits, such as B.
baturongensis, B. keithii, and B. madaiensis. These species do not flower in
deep shade. Of the other species that grow in light shade beneath the tree
canopy, B. amphioxus and B. layang-layang have narrow leaves with a
pointed base, B. keeana, B. heliostrophe and B. malachosticta, have, in
contrast, broader leaves with a large rounded basal lobe. These cane-like
species have great potential as ornamental plants (Kee, 2000). Indeed,
Sands (1990) reported that B. amphioxus grows well in hanging baskets.

However, the affinity of some species in sect. Petermannia, such as
B. lambii, B. gomantongensis Kiew, B. melikopia, B. postarii Kiew, B.
punbatuensis and B. urunensis, is obscure. There is still a great deal to be
learnt about the begonia flora of Borneo where the undescribed species
outnumber those already named.
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Key to Limestone Begonias in Sabah

Small rhizomatous begonias with prostrate stems ............cccceeveneee....
Begonias with erect SIEMS ....cccoevuivriiiereieeeeee e

(SR ES)

Internodes up to 7.5 cm long. leaves well spaced: lamina margin

hairy. fruit with 3 equal Wings .......ccceceveverririrecerinnnnne 5. B. diwolii
Internodes very short. leaves tufted: lamina margin glabrous. fruit
with one wing longer than the other two................. 7. B. gueritizana

Stem short up to 13 cm tall with few (up to 4) leaves. lamina deeply
COTTUZALEA ... 11. B. lambii
Stem more than 25 c¢m tall with many leaves. lamina plane ........... 4

Mature stem conspicuously bristly, leaf with pinnate venation, basal
lobe scarcely developed; male inflorescence compact. up to 2 cm

LONE e 5
Mature stem glabrous: leaf with palmate-pinnate venation. basal
lobe well developed: male inflorescence a lax cvmose panicle ....... 7

Lamina lanceolate. up to 3 cm wide. basal lobe cuneate or slightly

rounded, fruit up to 12 mm wide .....ccccceeviiiinicenns 4. B. berhamanii
Leaf obovate. 3 cm or more wide. basal lobe cordate or auriculate,
fruit more than 14 mn1 WIAE ..ooooiivoieiieiieeeeeeeeee e 6

Leaf more than 2.5 times longer than wide. basal lobe cordate up to

4 mm long. fruit wing tip pointed......c.cccooveecreccninnencne 2. B. anthonyi
Leaf up to 2.5 times longer than wide. basal lobe auriculate up to 10
mm long. fruit wing tip rounded .......cccccoooiiiin 18. B. urunensis
Lamina very hairy above ......ccccocovevevnenicincninenine, 16. B. postarii

Lamina glabrous above ..o 8

Lamina at least 4 times longer than wide, base narrowed to a point.

SOMEIMES PEILALE ..covevviiiiiciiiciicici s 9
Lamina less than 4 times longer than wide. base broad and rounded.
MEVET EEE conomommommomomommonsoomeiaa O I O TR 11

Lamina red-spotted: fruit stalk less than 2.5 mm long. fruit oblong
o) (10) [133 5% 7/ M0 creroomormootios oo e moomood s 1. B. amphioxus
Lamina plain green or grey mottled; fruit stalk more than 12 mm
long, fruit ovoid or deltoid. 18 x 15 mm or larger ... 10
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Stem and petiole crimson: petiole up to 1.5 cm long; lamina not
peltate: fruit ovoid and narrower, up to 25 mm wide .. 10. B. keithii
Stem and petiole pale green; petiole more than 2.5 cm long: lamina

peltate: fruit deltoid and wider, more than 29 mm wide ...................
................................................................................. 12. B. layang-layang
Lamina less than 6 ¢m Wide .....cceeviiinennininccnee e, 12
Lamina 6 Cm OF WIAET .cucuiviiuiiiiiiniieccirice ettt s 14

Lamina more than 3 times longer than wide, pink spotted: tips of

fruit wings pointed ..........cccoevvcencinincnenernnnennn. 14. B. malachosticta
Lamina less than 3 times longer than wide, not spotted: tips of fruit
WINES TOUNAEd ..o e 13

Petiole 3—4 cm long; fruit deltoid, shorter than wide. 22—28 mm

WIAEC ettt neneeneees 3. B. Datitrongensis
Petiole 1—3 cm long: fruit rhomboid (narrowed distally). longer
than wide. 13—20 mm wide .....cocecvvinviincinicnne 13. B. madaiensis

Lamina more than twice as long as wide, apex pointing upwards ...
...................................................................................... 8. B. heliostrophe
Lamina less than twice as long as wide. apex pointing downward...

Lamina obliquely rotund: fruit oblong with pimply surface..............
................................................................................ 6. B. gomantongensis
Lamina obliquely ovate; fruit deltoid with smooth surface........... 16

Lamina less than 10 cm long; young stems minutely hispid; male

flowers with outer 2 tepals 14—15 mm long ...... 17. B. punbatuensis
Lamina more than 10 cm long: young stems glabrous; male flowers
with outer tepals 7—8 mm 1oNg ..o 17

Lamina up to 16 x 8.5 cm: petioles up to 7 cm long: female flowers
solitary, male flowers with 4 tepals: fruit to 2.5 cm long ...................
............................................................................................... 9. B. keeana
Lamina 15 x 12 cm or larger; petiole more than 8 cm long; female
flowers in pairs; male flowers with 2 tepals; fruit 4—35.5 cm long ...
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1. Begonia amphioxus Sands

Section Petermannia

Sands, Kew Magazine. 7 (1990) 81 & Plate 149: Kiew. Gardenwise. 15
(2000) 13.

TYPE: Batu Punggul Sands 4045 (not seen).

Distribution: Borneo — SABAH: Pensiangan District. Batu Punggul and
Batu Tinahas.

Habitar: Not common, base of limestone cliffs and in light shade on flat
tops of subpeaks below the canopy.

Notes: Begonia amphioxus is a striking begonia with reddish stems. peltate
leaves narrowing sharply to a point at both ends. beautifully marked with
deep crimson spots. It shows some variation in leaf shape (peltate or not).
number of tepals in the female flower (3 to 5) and in the number of wings
in the fruit (2 or 3). It is also unusual in having joined tepals in the female
flower.

Sands (1990) referred this species to sect. Platvcentrum on account
of the specimens he collected having female flowers with 2 locules and
styles and 3—S5 tepals. the male having 4 tepals. and the fruit being 2-
winged although he noted that ‘a third wing may occasionally develop in
some fruits ... it tends to be smaller.’

Collecting on Batu Punggul allowed the population at the type site
to be reexamined as well as that on nearby Batu Tinahas. The majority of
fruits on plants at the type site did indeed have fruits with two equal wings
and two locules. but on the same plant. a few fruits with three wings (the
third wing being smaller) could be found. On Batu Tinahas, plants mostly
had fruits with three locules and three equal wings and only a few (on the
same plant) had two locules and two wings. In all other respects the two
populations were the same. The weak development of the third wing
indicates a reduction from the typical state with three equal wings rather
than the character state of sect. Platycentrim where the third wing is well
developed and much larger.

It is certainly an aberrant species for sect. Plarvcentrum, which, as
Doorenbos er al. (1998) point out, is a section that includes plants that
always have fruits with three wings, one of which is markedly larger than
the other two. They drew attention to this anomalous situation by listing
B. amphioxus under the heading ‘Species not attributable to any existing
section’. As they noted, apart from the single character of the fruit being
two locular, B. amphioxus is typical of sect. Petermannia in its erect habit.
dichasial male inflorescences. solitary female flowers (which may have 4. 3
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or 2 tepals but usually has 5) and the style, which is caducous in the fruit.
On morphological grounds, there is therefore no doubt that B. arnphioxus
1s a member of sect. Peterinannia. In addition, recently Tebbitt (1999)
using molecular data showed that it is affiliated with other species in sect.
Petermannia and Tebbitt and Maciver (1999) demonstrated the presence
of perforate base plates in its endothecial cells, again confirmation that it
belongs to sect. Petermannia.

Begonia amphioxus is easy to grow. In the Agricultural Park at
Tenom. Sabah, it seeds freely and spreads on a lightly shaded limestone
rockery. At Kew, it has been propagated from nodal cuttings, grows on all
types of soil mix but best on a fibrous mix and it flourishes in hanging
baskets (Sands, 1990). It certainly deserves to be more widely known in
cultivation.

Specimens examined: SABAH: Pensiangan District - Batu Punggul Ruth Kiew & S.
Anthonysamy RK4379 (KEP, L, SAN, SING), Batu Tinahas Ruth Kiew & S. Anthony
RK4337 (SAN. SAR. SING).

2. Begonia anthonyi Kiew, sp. nov.
Section Petermannia

A Begonia cauliflora Sands foliis basi cordatis et tepalis integris glabris
differt — TYPUS: Batu Punggul R. Kiew & S. Anthonysaimy RK 4352
(holo SAN: iso K, SAR, SING).

Figure 1

Low, erect, unbranched herb, decumbent and rooting at nodes. Stemn
ferrugineous towards apex, 18—24 cm tall x 3—4(—6) mm diam., internodes
2—5.5 cm long, becoming woody, nodes not swollen. Stipudes glabrous.
narrowly lanceolate. 13—16 x c. 4 mm, margin entire, apex attenuate,
persistent. Leaves alternate. distant, in life upstanding; petiole 2—4(—15)
mm long, slightly grooved above: lamina very dark plain green, papery
when dry, glossy above, obovate. sometimes slightly falcate, (12—)14(—
17) x (3—)4.5(—6.2) cm, slightly asymmetric, narrow side curving inwards
then rounded at base, broad side rounded (2—)3(—4) cm wide and cordate
at base, basal lobes 2—4 mm long, margin dentate and sparsely fringed
with bristly hairs, apex attenuate: midrib not at an angle to petiole, venation
pinnate, lateral veins 6—7 pairs, branching towards margin, sometimes
with 1 vein in basal lobe, impressed above and slightly prominent beneath.
Plant protogynous. Male inflorescences from upper axils, erect, short
flattened spike, 5—20 mm long of which peduncle is 5—7 mm, longer than
petioles. continuously growing with one or sometimes two flowers open at
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Figure 1. Begonia anthonyi Kiew

A Habit x /5, B & C Male inflorescences x 1'/;and x */;. D Male bud x */,, E Open male flower
x 1, F Androecium x 4, G Stamen x 8, H Female flower x 1,1 Open female flower x 1.J Style
and stigma x 4. K T.S. ovary x 1'/,. L Fruit x ¥/,. (from RK 4438)
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a time; bracis distichous, pale green, persistent. Male flower with pedicel
4—13 mm; tepals 2, totally white and scintillating, glabrous, slightly ovate,
9—12 x 6—7 mm, margin entire, apex rounded; stamens c. 30, in a sessile,
globose cluster ¢. 4 x 3 mm, filaments c. 1.25 mm long, anthers pale lemon
yellow, ellipsoid, ¢. 1 mm long, apex emarginate. Female inflorescences
with 1 or 2 flowers produced from lower leaf axils; bracts 2, reddish brown.
Female flower with pedicel 4—6 mm, sparsely hispid; ovary pinkish with
minute red hairs, narrowly deltoid, 9—16 x 6—16 mm, wings 3, equal,
locules 3, placentas axile, bilamellate with many ovules on both surfaces;
tepals 5, white or rosy red, elliptic, 6—10 mm long, outermost c. 6 mm
wide, innermost ¢. 4 mm wide, margin entire, apex rounded; styles 3, c. 5
mm long, joined c. half way then bifurcating; stigma papillose forming a
continuous twisted band. Fruit pendent, pedicel stiff, 3—10 mm long, capsule
broadly deltoid, 12—15 x 14—20 mm, locules 3. dehiscing between locules
and wings, wings 3, 4—5 mm wide, thinly fibrous, tips pointed; seeds brown,
minute, broadly ellipsoid, c. 0.25 mm long, base truncate, distally rounded.

Distribution: Borneo: SABAH — Pensiangan District, Batu Punggul, Batu
Tinahas.

Habirar: On rocks or on steep carth slopes up to the base of the limestone
hill. often gregarious.

Notes: Begonia anthonyi belongs to sect. Petermannia in being an erect,
protogynous begonia with the ovary and fruit with three equal wings. Within
sect. Petermannia, it conforms to the group of species recognised by Sands
(1990) when he described B. cauliflora from Sabah that has hispid stems,
short petioles, laminas that are widest at or above the middle and narrow
to the base (rather than having a well developed basal lobe), has a midrib
that is more or less in line with the petiole, and male flowers that are
crowded in short axillary inflorescences. B. berhamnanii described below
also belongs to this group. In addition to the characters listed above, species
in this group frequently have an unbranched stem, two tepals in the male
flower, rather few stamens (to about 30), and the fruit stalk is thick and
rigid. This last character contrasts with the other limestone species in this
section where the pedicel is long and at fruit maturity is dry and thread-
like so that the fruit is dangling.

Begonia anthonyi and B. berhamanii grow on soil close to the cliff
base or on the steep slope up to the hill. They tend to grow gregariously
forming carpets but are local and not found away from the limestone hill.

Begonia anthonyi is distinct from B. cauliflora in having a more
asymmetric leaf with the broader side more rounded and it is cordate at
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the base (not decurrent) and the lamina is green beneath (not crimson to
brownish as in B. cauliflora). in the male tepals being white and glabrous
(as opposed to pink and hirsute outside), and the female tepals glabrous
and entire (hairy outside and serrate in B. cauliflora). In addition. in B.
anthonyi flowers open one at a time, whereas B. cauliflora is shown as
having several flowers open simultaneously on a single inflorescence.

The species is named for S. Anthonysamy, for many years herbarium
assistant at Universiti Pertanian Malaysia. who accompanied me and helped
with the preparation of plant specimens on many field trips, including the
one to Batu Punggul and Batu Tinahas.

Specimens examined: SABAH: Pensiangan District - Batu Punggul the type and L. Kunril
SAN 135786 (SAN), Sumbing Jimpim SAN 136091 (SAN). Batu Tinahas R. Kiew & S.
Anthonysamy RK 4438 (SAN, SING).

3. Begonia baturongensis Kiew, sp. nov.
Section Petermannia

A Begonia keithii Kiew petiolis longioribus, foliis latioribus basi rotundatibus
et fructibus latioribus differt — TYPUS: Batu Baturong R. Kiew et al. RK
5026 (holo SAN; iso K, SAR, SING).

Cane-like, glabrous begonia. Stern reddish-brown, glossy, erect. 30—50 cm
tall and 5—10 mm thick, internodes (5—)9.5 cm long, stems becoming
horizontal with many leafy side shoots held horizontally, eventually falling
and becoming pendulous, woody, slightly thicker and distinctly annular at
nodes. Stipules pale green, slightly obovate to lanceolate, 25—28 x 10—11
mm, entire, midrib keeled, apex acute, caducous. Leaves alternate, distant,
pendant; petiole 3—4 cm, slender, slightly grooved above; lamina of young
plants with light green or grey spots, adult unfolding leaves yellow becoming
plain mid-green above and slightly flushed reddish-crimson, sometimes
light green beneath, margin red, slightly succulent in live state, thinly
leathery when dry, slightly glossy, obliquely ovate, asymmetric, (5.5—)7 x
4.25—5.5 cm, narrow side lanceolate, broad side broadly lanceolate 3.25—
4 cm long, base slightly cordate with basal lobe markedly rounded 2.5—4
cm long, margin red, shallowly dentate, apex shortly acuminate; venation
palmate-pinnate, midrib and lateral veins 4, £ equal-sized, branched c.
midway to margin, ¢. 3 in basal lobe, prominent beneath.

Plant protogynous. Male inflorescence axillary in distal leaf axils, glossy
red, erect, cymose panicle to simple cyme in uppermost axil, longer than
petioles, 3—4 cm long of which peduncle is 1.25—2 c¢cm, much branched.
Male flower with pedicel 2.5—5 mm long; tepals 4, outer surface of outer 2
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cerise or deep rosy red. pinkish red inside, glabrous. outer two slightly
cordate and concave, 6—7 x 6—8 mm, margin entire, apex acute. inner
two pale pink, elliptic, 5—6 x 2.5—3.5 mm, apex acute; stamens more than
30, cluster globose, sessile, 2.5—4 x 3—3.5 mm, filaments c. 0.5—0.75 mm,
anthers obovate, c. 0.75 mm long, apex emarginate. Female flowers solitary,
up te 5 each produced at successive axils, pedicel erect, 11—14 mm long,
enclosed by 2 large bracts green tinged red, caducous: ovary green, obovate,
16—20 x 12—17 mm, wings 3, equal. edges tinged red. locules 3. placentas
axile, bilamellate with many ovules on both surfaces; tepals (4—)S. rosy
red, subrotund, slightly convex. isomorphic, 10 mm long, entire, apex
rounded, outer 8—10 mm wide, innermost one ¢. 6 mm wide; styles 3.
golden yellow, 4—5 mm long, free almost to base, bifurcating; stigma
papillose forming a continuous twisted band. Fruit dangling on fine thread-
like pedicel, 10—30 mm. capsule broadly ovate. (16—)20(—24) x (22—)
24(—28) mm, glabrous, locules 3. dehiscing between upper half of the
locule and wing. wings 3 isomorphic, thinly leathery. truncate. c. 5 mm
wide, thin and fibrous; seeds brown, minute. broadly ellipsoid, ¢. 0.3 mm
long, base truncate. rounded distally.

Distribution: Borneo: SABAH - Lahad Datu District, Bukit Baturong.

Habitat: Begonia baturongensis grows on limestone rock below the canopy
in light shade or on exposed rock ledges and crags.

Notes: This species is typical of sect. Petermannia in its cane-like habit and
the ovary and fruits having three equal wings. In addition. the female
flowers produced in the lower leaf axils with the male inflorescences in the
upper ones is a condition found in species of this section.

Like Begonia madaiensis (described below), B. baturongensis has
rclatively small leaves, which decrease markedly in size towards the apex,
which are well-spaced on long petioles with their apex pointing downwards
resulting in the twigs having a dainty zigzag appearance, especially on the
lateral horizontal branches. The juvenile leaves of both are variegated, but
become plain green with age. The strikingly variegated juvenile leaves are
illustrated by Kiew (2000). Male inflorescences are only produced after the
female flowers have already become fruits.

In addition, these two species share the same niche growing fully
exposed or in light shade on the summit and shoulders of chff faces and,
indeed, they do not flower in shade.

The two species have very different fruits: those of B. baturongensis
are broader than long and have truncate wing tips. while those of B.
madaiensis are longer than wide and are narrowed distally. The lcaves are
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also different. those of B. banirongensis have longer petioles (3—4 cm
long) and the leaf margin is shallowly dentate, while the leaves of B.
madaiensis have short petioles (up to 3 cm long) and the margin is scalloped.
The flowers of B. baturongensis are more decorative being deep rosy red
to cerise compared with the white flowers of B. madaiensis.

Specimens examined: SABAH: Lahad Datu District - Bukit Baturong: the type and S.P.
Lim et al. LSP 737 (SAN, SING).

4. Begonia berhamanii Kiew, sp. nov.
Section Petermannia

A Begonia cauliflora Sands foliis angustioribus et tepalis integris glabris
differt — TYPUS: Batu Punggul R. Kiew & S. Anthonysamy RK 5046
(holo SAN: iso SING).

Figure 2

Low, erect herb, becoming procumbent and rooting at nodes. indumentum
of short hooked hairs, appressed and dense on stem, petiole and lower
surface of veins. Stemn reddish-brown, up to 25 c¢m tall and 2—3 mm diam.,
unbranched. woody, internodes 1.5—2 cm long, nodes swollen. Stipules
lanceolate, 13—14 x 6—7 mm, midrib dorsally strongly keeled with minute
scattered hairs. margin entire with a row of fine hairs. apex narrowly
attenuate. persistent. Leaves alternate. distant. held horizontally: petiole
3—5 mm long. shallowly grooved above: lamina plain dark green and
glabrous above, whitish green (sometimes faintly reddish) beneath, papery
when dry. glossy above, slightly asymmetric. narrowly lanceolate and slightly
falcate. 12.5—16 x 2.5—3.2 cm of which broad side 1.5—1.8 cm wide. basal
lobe cuneate sometimes rounded, 2—3 mm long. margin shallowly dentate,
apex attenuate; venation pinnate. midrib and lateral veins concolorous with
lamina, 7—S8 pairs, branching c. midway to margin, 1 vein in basal lobe.
slightly impressed above, slightly prominent beneath.

Plant protogynous. Male inflorescences from upper leaf axils, sessile, to 2
cm long. shorter than petioles. sometimes bifurcating, flowers congested
and covered by distichous. overlapping bracts, only one or two flowers
open at a time: bracts deep rosy or brown red, lanceolate. ¢. 12 x 3.5—4
mm. margin dentate with fringe of hairs. persistent. Male flower with
minutely hairy. pale pink pedicel 4—11 mm long. tepals 2, opening rosy
red. fading to white faintly tinged pink outside. elliptic, 6—8 x 6—7 mm.
margin entire, apex rounded: stamens 20—30, in hemispherical sessile cluster
c. 3 mm across, filaments 0.5—1.5 mm long. anthers dull white. rotund, c.
0.75 mm long, apex emarginate. Fernale flowers solitary from lower leaf
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