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Abstract

Two male and two female Formosan black bears (Ursus thibetanus formosanus Swinhoe) in
captivity were paired to study their reproductive behavior and characters from April 2000 to March 2002.
After being paired, three reproductive conditions of the females were obtained. They were a pregnant



female, a pseudopregnant female, and an unmated female. For both pregnant and pseudopregnant
females, the food intake and body weight increased after mating, and its fecal progesterone contents
rapidly elevated five to six months later. Also, the blood progesterone contents of the pregnant female
changed with the fecal progesterone contents. For the unmated female there was no change in food
intake, body weight and fecal progesterone content. The increases in food intake and body weight for
both pregnant and pseudopregnant females suggested that ovulation of the female Taiwan black bear was
induced by act of copulation, the so-called induced ovulation. The occurrence of rapid elevation of the
progesterone contents 5-6 months later after mating suggested that there was a delayed embryo
implantation. The gestation period was seven and half months. The parturition occurred two months after
the elevation of progesterone. The pregnant female decreased food intake a month prior to the
parturition, and was in fasting condition without intake of food, urination and defecation for about a week
prior to and three weeks after the parturition. Because the elevation of fecal progesterone occurred in
both pregnant and pseudopregnant females, a measurement of fecal progesterone content is useless for
diagnosis of the pregnancy. About a month long fasting of the female Formosan black bear, which does
not hibernate in the subtropical region in this study is fairly similar to the case reported for black bears

which hibernate in the cold climatic region.
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Fig. 1. Changes in weekly average food rations,
food intakes and monthly average body weights
2000 to March 2001 for the
pseudopregnant female 1 mated in late May 2000.
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Fig. 2. Changes in weekly average food rations,
food intakes and in monthly body weights from
June to November 2001 for the pregnant female 2
mated in March and parturition on 4 November,
2001.
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Fig. 3. Changes in weekly average fecal progesterone contents (solid cicles) and 3-week moving
averages (solid line) from March 2000 to February 2001 for the pseudopregnant female 1 mated on 25-26
May 2000.
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Fig. 4. Changes in weekly average fecal progesterone contents (solid circles) and 3-week moving
averages (solid line) from March 2001 to March 2002 for the female 1 failed to mate.
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Fig. 5. Changes in weekly average fecal progesterone contents (solid circles) from April 2001 to March
2002 for the pregnant female 2 (solid line, 20-day (3 mesurments )moving averages) .
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Fig. 6. Monthly concentration of serum progesterone for the pregrant female 2 from April 2001 to

January 2002.
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Two Distinct Phylogenetic Groups of Formosan Serow
(Naemorhedus swinhoei Gray) Population in Taiwan:
Based on Mitochondrial D-loop Region Sequences

. 1 S 1 2 2
MR ZEU REL BME

Dong-Chi Horng', Hsien-Wen Huang', Yu-Chuan Liang® and Bor-Rung Ou’®

IR REEREHA LB RRET TS AR R AR RS
PRERGLHEARA STV E P BB A8

1Taiwan Endemic Species Research Institute, Chichi, Nantou, Taiwan

2 Department of Animal Science, Tunghai University, Taichung, Taiwan

w» %

AN FEr T H R RZARBSDNA [ 51 1 G 08 R B (LS G 1) 1 (2 450 5 Bl gt 31 5347 (1)
1% > AR R E A RS2 LE - F HI14ERERHIDNA 1JD-loop 5e#4DNA F751(1122 bp-1124
bp) - i LLiE25 2 R HEDNA [ D-loop 5'ifis# 55 f5 A/ 3DNA F%71|(493bp—495bp) » S SLBE <
E25 B I E1ATE =T (haplotypes) » % BEZ T & [ 1B (A4 5L 1T 0.24%2F6.85% .~ 1] : FI|fH
PRSI AR ARG SR - #5:20 Eb Feytochrome b 41Tt V7. 2 & R B (LI -ERUs A B @ nl (S AR
FREI RS — TEH S B B R ra e G BEE - W R Yo S R 735.53% © FERIFRHEDNA 1Y
D-loopJ &I TR - G RER LSRR (55 8 AT RE N R RTRESRE S0HE - NG ARG B g i
VKIATIREHARS EHRE K@ 0 WBHE R A, > HMNT IEEE A S B AR5 SR - RIRERE & i b
WS FPJTRT ) 1L ok LR R e P s R HB B (G A_E IBELR ©

Abstract

To investigate genetic variation of the Formosan serow (Naemorhedus swinhoei Gray) population ,
the nucleotide sequences (1122-1124 bases) of the mitochondrial DNA D-loop region was examined for
14 of 25 samples collected from Nantou, Taidong, HualienTaroko and Wulai areas of Taiwan. Fourteen
haplotypes were detected from 25 samples with a pairwise comparison of the partial sequences (493-495
bases) of the D-loop region . Genetic distance divergences were estimated to be 0.24%-6.85% among the
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14 haplotypes. The phylogenetic trees constructed by the sequences indicated that the Formosan serow
was separated into two highly genetically variable groups: the Nantou-Taidong group and the
HualienTaroko group. The separation of the two groups was estimated to have occurred over 0.55 million
years ago, resulting from repeated colonization from the Asia continent to Taiwan. The rivers in the
Central Mountain Range were probably a geographic barrier for allopatric differentiation of the two
groups. Our result provided an insight into the understanding of the evolutionary history, phylogeny and

popul ation genetics of the Formosan serow.
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Key words: Formosan serow, Naemorhedus swinhoei, mitochondrial DNA, D-loop region

s HEH - 914F9 H10H

Received: September 10, 2002

nu\a

&R 2211 2FE(Naemorhedus swinhoei
Gray) &= YR B M A 2 E T R E Y
T > S ME—® B H 4B o T B g E)
Yy o HRS AEE M AR A By AJEIWEIRATRS
—HE R EEE R ILENER - EREE
ERELTRE > AL4E THEERSELF
M4 Re7E M BB (B s 5 DUERS MIREsRg
BE KR -

BT R R SR L SRR A 5 - Sl
19 5@ RS LR MMBDNAH
cytochrome b 5712S rRNA FPEI ifF 456G S B =
(Ht5% 2001) > HEESE LEmEE LI EE
% kM HA B SR  MfEHAcytochrome b7E
Kok HDNA Py 5% HAgprotein-coding L K]
B (R ALEAS ot S SRR R SR
(LB AERFFE(Irwin et al. 1991 : Chikuni et al.
1995) - gif 32 LLcytochrome b 5 %1] £t 37
neighbor-joining method zUPGMA method, 2

B2 HEH - 914F12 H25 H

Accepted: December 25, 2002

FRR A RE (RN - (R B R & K221l
SERERE T ELA%1000 replicates bootstrap test fif
R HAE R {EF50%(UE55 2001) : BfEIR
Fcytochrome bFF3I{GEIR & 8 REE (LI=E{E 5
F] & 3 {e143 52 15 B 35 7 54(0.3%—-2.0% > 1-
6/307 bp) - {E AU A8 o3 B AT S BT AN
A2 o TRz #EDNA HrD-1oop f2 i [ 7271 /&L
FRHEDNA 85 B KT —ES - & 1L U
Z5re RIARHEDNA R H e 31 ) 7 fE(Aquadro
and Greenberg 1983) - #15 BHPIFEGEEE IR &
1B BT DI A R ARHEDNA - D-loop& /7771
5% =F BUSF R (Graviung et al. 1998, Nagataet al.
1999, Matsuhashi et al. 1999) -
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*4 7}—[—.§E3. ik B AHI AL P WHIEE #2 - £RF proteinase
K/phenol/chloroform (Kocher et al. 1989)+H%
s EARE HHfErZE (total DNA) - HEXTJHIIEDNA R LL
25 R A I TENE ~ & B ~ R Ak 1.2%3g)i5/E#E(agarose gel) dEvkfa il H 73
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T o
.~ DNAFJHIHY

K1 (EAFFeHEERELSERRRARSR ~ SRR 5 25 BAD-loopi EE =7l
Table 1. Sample numbers and collection localities of the Formosan serow and the
haplotypes of their D-loop (495 bp)

Localities Sample number Haplotype
A 3 I R At HL096 HL1
A E3HE I R HL097 HL1
A IR R HL 366 HL1
A E3H I R HL375 HL3
A S ] B i HL374 HL2
& SR TD376 TD1
5 BT i TD377 TD1
15 BRRR L b [ TD378 TD1
B BRI A TD364 TD2
o BRAE P il TD365 TD3
=R 2 ST TD306 TD4
1= R B L i TD315 TD5
T #5 AT B NT121 NT1
RS SR i NT413 NT2
T #5 “T H B NT134 NT3
FA A FE R NT412 NT3
FA A e NT417 NT3
T #5 AT B NT135 NT4
g mwae:illl NT394 NT4
FA A e NT416 NT4
P S 2t NT420 NT5
FA A e NT421 NT5
JSZRAR LM WL 383 WL1
Jo AR AR L1t WL 384 WL2

SRR Lt WL418 WL2
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1.2% figiBas KR R R e iaE T iEiER
FH o

7i ~ DNAE

PCRZE P17 #i 1k £ F QuickStep PCR
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(Swofford 2002) - EH 22 # 3% & Frandom
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DNA 14 52%4D-loop F£%![(HL096 ~ HLO97 -
HL366 ~ HL374 ~ HL375 ~ NT121 - NT134 -~
NT135 ~ TD315 ~ TD364 ~ TD365 ~ TD376 -~
TD378 WL 383) » FFHI{E K& £%51122-1124
bp > 14 ([ E 2 FF YL 5 R - HAE94H
{7 E AR L - FERAED-10op 5" i A WA B
B e W hypervariable regions) » (1752
5 201— 30022 {[F {7 75 B K, 45 401— 5004
18BENZERHE » 3 I th A — B 8 5 -
A 5851 — 9505 LS{E (v iE &5 46a(fEl 1) -



By E A PInHsE 5(1) = 15-25, 2003

5T e R B2 L SR A (I A
HETT HE ¥ (pairwise comparison)25 £ (115 f7#R
HEDNA D-loop /71| #15' bkt B RIS 53 741
(493-495 bases) - ifi LLHAS FeB2 11 SRR #
DNA D-loop/3#81J( Hi LI ER A=) SR 3R EESCH 432
TR FILEE - risshl IR B AR 25 62 (L1F A
HAGFN14FE B A > HofESEh [ 3FE(5 EE) -
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al. 1994) k: HAHg fERERRH(1-2{[&)(Nagata et
al. 1999) > [l HAx £E£2([[2F transversionstt,
62 HIE8- 111 HA%Y -

A SN BRI E L 2 5eRE P YI e &
#kli>Genebank Z 41 & RE A - HAccession
numbersEAF547433 - AY 139642 ~ AY 149638 -~
AY 149639 ~ AY 149640 - AY 149641 - AY 149642 -
AY 149643 ~ AY 149644 ~ AY 149645 - AY 149646 >
HATHL096 ~ HLO097 FzHL 366 — £ 5[] — B £
Hi > TD376 7 TDI378 i £ 5 53— EE £ -

T~ HURRAS ST

Fas T 1A T BE 2 MURC RS R 4% - I
MEGA 2.1k *JNeighbor-joining 77721 #[DNA
FF%1)3#£4 71000 2Kbootstrap test 72 V7 #5 i 4l [E]
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heuristic search /5123171002 bootstrap test 73t
N7 H B el (phylogenetic tree)([i]3) - W #ifsk
fat R 1S EAE[E RS SR - BESIR BHER IS

51= 1000
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1. 388 KAz L R DNA SERED-l oop PR LR 3 AmliEl - il DA dfi 2 AESOMfSL 775 Bl
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Fig. 1. Distribution of base substitutions in the Formosan serow mtDNA D-loop region. Numbers of

sequence variable sites in the data set are examined in consecutive blocks of 50 bp, and hypervariable
domains are shown at nucleotide positions 201-300, 401-500 and 851-950.
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F2 B EE2 L FEIJ14FE D-loop B & A Kimurafy 2 B8 # 15 8 (4~ AEE ) K
Transitions/ Transversions#Hasi( 2 _F A ER5Y) 2 ik

Table 2. Kimura's two-parameter genetic distance(%)(below diagonal) and the numbers of
Transitions/Transversions (above diagonal) of the D-loop (495 bp) among 14 haplotypes of the Formosan

serow and the Japanese serow (JSD)

OTUs HL1 HLZ2 HL3 NT1 NT2 NT3 NT4 NT5 TD1 TD2 TD3 TD4 WL1 WL2 JSD
HL1 7/0 10/0 23/3 17/5 20/3 17/3 23/2 20/2 192 16/3 17/2 10/0 222 58/10
HL2 1.70 9/0 24/3 18/5 21/3 18/3 24/2 212 20/2 19/3 18/2 3/0 212 57/10
HL3 245 220 2U3 17/5 20/3 17/3 212 20/2 192 18/3 1572 10/0 20/2 56/10
NT1 658 6.85 6.04 94 16/2 102 01 131 12/1 112 121 23/3 7/1 59/9
NT2 549 575 549 318 104 02 93 7/3 63 12 83 195 83 56/11
NT3 577 6.04 577 447 343 102 16/1 71 6/1 92 111 223 13/1 57/9
NT4 498 525 498 294 048 294 101 71 61 10 81 193 91 579
NT5 632 659 579 024 293 422 269 13/0 12/0 111 12/0 23/2 7/0 59/8
TD1 552 579 552 345 243 194 194 320 Y0 81 11/0 222 14/0 60/8
TD2 526 552 526 320 218 170 170 295 024 71 10/0 21/2 13/0 59/8
TD3 472 551 525 319 072 269 024 294 219 194 91 20/3 10/1 58/9
TD4 473 499 421 320 268 294 219 295 270 245 244 17/2  7/0 57/8
WL1 245 072 245 658 6.02 631 551 632 6.05 579 577 473 20/2 58/10
WL2 6.05 579 552 194 268 345 244 170 346 320 269 170 552 54/8
JSD 19.11 18.77 18.43 19.15 18.72 18.47 18.47 18.86 19.20 18.86 18.81 18.18 19.11 17.18

B RE2 (LIRS RS FEE > PR LR R P9 BURRIT) 43
A TE I BB BB — B > T i — A
SRS —BE - LRl W B 7R 5 38 19 HERHE 7
5.53%(4.21%—6.85% » 17-27/495) » Tfii {£58 A
5 B B B2 e AE EE R £51.58%(0.72% -
2.45% - 3-10/495) > FE#%— & HEFE32.45%
(0.24%—4.47% > 1-18/495) » #= | % B £=7 Bil
H AR 52 (112 A7 12 SEHE I A 5755£18.19%
(32 -

3

— ~ GBS EEZ2EMIDNA D-loopfEH: K 43
IBZIREfH]

Kocher JzWilson(1991)#z &4 [BHiFi PLAEE)
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the Formosan serow, using the neighbor-joining method with Kimuras two-parameter genetic distance
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Fig. 3. A phylogenetic tree constructed for 14 haplotypes of mtDNA D-loop sequences (495 bp) of
the Formosan serow, using the maximum parsimony method (MP) and the haplotype of the Japanese
serow (JSD) as an outgroup (the bootstrap value derived from 100 replications is indicated as a number
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Roosting Behavior of the Grey-Cheeked Fulvetta Alcippe
morrisonia Swinhoe in the Non-breeding Season
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Abstract

Grey-cheeked fulvetta (Alcippe morrisonia) is a small dominant passerine bird in broad-leaved
hardwood forests in Taiwan. During the non-breeding season of July 1994 and March 1995, we made 39
observations of fulvettas roosting at 18 perch sites in the Fushan Experimental Forest. Each site was
located in the dense canopy of a single tree. Of them, 14 perch sites (77.8%) had two birds clumping
together. One site was used for eight consecutive nights by the same two birds identified by their color

band. The pair formation in night roosting may occur for both juveniles and adults.
# &
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Introduction

The grey-cheeked fulvetta Alcippe
morrisonia Swinhoe, 1863 is a passerine bird
belonging to the tribe Timaliini of the family
Sylviidae (Sibley and Monroe 1990). It is only
14 to 17g in weight (Hu 1999). In Taiwan the
grey-cheeked fulvetta is a resident species at
elevations between the sea level and 2,800m
(Yen 1990) and common in broad-leaved
hardwood forests at elevations lower than 2,000
m (Ding 1993; Shiu 1995; Sun and Wang 1998).
The grey-cheeked fulvetta feeds mainly on small
arthropods but also plant food, of which the
latter increases sharply in fall and winter (Chou
et al. 1998; Chen and Chou 1999).

The grey-cheeked fulvetta lives in flock,
often as a mixed-species feeding flock, in the
non-breeding season of autumn and winter (Sun
and Wang 1998; Chen and Hsieh 2002). The
flock sizes differ in seasons with the largest in
early non-breeding season (Lin 1996; Sun and
Wang 1998). The largest flock that has been
reported was 150 individuals (Chen and Hsieh
2002). The grey-cheeked fulvetta forms
monogamous pairs in the breeding season of
spring and summer (Lin 1996; Kuo 2000).

Many members of the tribe Timaliini have
been known to roost communally in huddles in
nights in the non-breeding season. The behavior
has been reported for the Arabian babbler
(Turdoides squamiceps) (Bishop and Groves
1991), the common babbler (T. caudatus)
(Gaston 1978a), the grey-crowned babbler
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(Pomatostomus temporalis) (King 1980), the
jungle babbler (T. striatus) (Gaston 1977), the
rufous babbler (P. isidori) (Bell 1982), and the
yellow-eyed babbler (Chrysomma sinensis)
(Gaston 1978b). These babblers are all
cooperative breeding species living in flocks in
daytime in non-breeding season. At night they
roost in huddles. For the grey-cheeked fulvetta,
it has not been reported to roost communally,

and its roosting behavior remained unknown.

M aterials and M ethods

This study was conducted at the Fushan
Experimental Forest of the Taiwan Forestry
Research Institute. It was a subtropical evergreen
hardwood forest composed predominantly of
Fagaceae and Lauraceae at elevations of 400 to
1,400m (Lin et al. 2001) in northeastern Taiwan
(121°34'E, 24°46'N). From 1993 to 1997 the
monthly mean temperature of the area was
18.2°C, the lowest winter temperature was -1°C
in January, and the mean annual rainfall was
3,660 mm with 221 rainy days yearly (Hsia and
Hwong 1999). Observations of roosting fulvetta
were made mainly in the administration area of
Fushan Experimental Forest (10 ha). We also
occasionally checked its botanical garden (30
ha). The elevations where we carried out the
fieldwork were around 600—700m.

Fieldwork was carried out from September
1994 to January 1995. During the period, we
spent three to eight nights for a month to search

roosting fulvetta. We also spent one night to
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search roosting fulvetta in July 1994 and March
1995, respectively. During the study period, we
spent totally 26 nights to search roosting fulvetta
with a flashlight from 7 to 10 pm along the
roadside in the forest. When roosting fulvetta
was spotted, its number was counted and the
color band combination of each bird if present
was recorded with a pair of Leica binoculars
(8 x 32 mm). We banded 221 grey-cheeked
fulvettas from January 1994 to January 1995.

Results and Discussion

In the non-breeding season, the grey-
cheeked fulvettas formed a feeding flock in
dawn and the flock broke in dusk. At night they
roosted in trees or bushes within the home range
of the feeding flock. We recorded 18 roosting
sites: 17 in the canopy with height estimated
from 3 to 11m, while one in a bush near the
trunk of atree at about 2m up. Perch sites were
usually under dense foliage. The roosting
perches were small with diameters estimated to
be less than 1 cm. There were no two roosting
sites simultaneously present in a single tree in
the same night.

We made 39 observations of roosting
fulvettas at 18 roosting sites. Of them, 14
roosting sites were found to be two birds packed
together. They occupied 77.8% of the total
observations. The sites with a single bird and
three birds had two sites each (11.1%) (Table 1).
Apparently, most grey-cheeked fulvettas roosted
in pair at nights during the non-breeding season.

There were five roosting sites (4, 5, 7, 10,
17) used by fulvettas more than one night,
suggesting that these birds returned to the same
roosting sites occupied previously (Table 1). A
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pair occupied Site 17 for eight consecutive
nights from 16th to 23rd January 1995. They
were identified as the same pair of birds by their
color bands. The other four roosting sites (4, 5,
7, 10) were intermittently observed used by
paired birds two to eight nights from September
1994 to January 1995.

Juveniles of the grey-cheeked fulvetta have
been known to fledge before mid-August but to
stay with their parents for additional 40 days or
longer (Lin 1996). In this study it was observed
that juvenile fulvettas and their parents of many
families form a large feeding flock in daytime.
The flock broke into smaller flocks again and
again before roosting at dusk. At night most of
the fulvettas roosted in pairs (Table 1).

During non-breeding season, many
passerines form feeding flocks in daytime.
However, the roosting behavior varies among
species. Most members of genus Parus sleep
singly in holes (Smith 1991), while vinous-
throated parrotbill (Paradoxornis webbianus)
roosts communally in a small specific area of
5x 25 m’to 1 x 10 m’ and within this small area
they separated into small clusters of individuals,
spreading out with one to three birds roosting
side by side (Severinghaus 1987). Another type
of roosting behavior is a whole flock roosting in
huddle, represented by cooperative breeding
babblers of the genus Turdoides, which live in a
permanent flock and defending a territory
(Gaston 1977; Gaston 1978a; Bishop and Groves
1991). Furthermore, cooperative breeding birds,
such as long-tailed tit (Aegithalos caudatus),
common bushtit (Psaltriparus minimus) (Smith
1972; Chaplin 1982), and yellow-eyed babbler
(Gaston 1978b), also roost in huddle in cold
winter, though their flocks break up before the
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breeding season.

Roosting behavior of the grey-cheeked
fulvetta differed from the species mentioned
above. It did not roost communally in a small
areaas awhole flock, rarely roosted individually,
but roosted in pairs. Its roosting sites were
widely dispersed in the forest. The nearest
distance between the two roosting sites observed
was about 10m. Each site was on a single tree.
There was no tree that had more than one

roosting site occupied simultaneously in a single

Roosting behavior of the grey-cheeked fulvetta

night. Also, a pair of birds did not occupy a
perch site of a tree for roosting permanently.
They occupied the site for one night to a few
consecutive nights, and then shifted to a site on
another tree. It is a question what is the
mechanism for paired birds select their perch
sites.

The roosting perch sites of the grey-
cheeked fulvetta were found to be beneath a
dense canopy. It is reasonable to explain it as a

protection mechanism against predators in

Table 1. Number of birds and dates of observations for the roosting grey-cheeked fulvetta at the Fushan

Experimental Forest, July 1994 to March 1995

Roosting site Dates of observation Number of nights Number of birds
1 21 July 1994 1 3
2 18 September 1994 1 1
3 18 September 1994 1 2
4 25 September 1994 2 2

27 November 1994
5 25-27 September 1994 6 2
16-18 January 1995
6 15 October 1994 1 1
7 15-16 October 1994 2 2
8 16 October 1994 1 2
9 16 October 1994 1 2
10 16 October 1994 8 2
27-28 November1994
10-12 and 17-18 December 1994
1 17 October 1994 1 2
12 20 November 1994 1 2
13 21 November 1994 1 2
14 28 November 1994 1 3
15 12 December 1994 1 2
16 18 December 1994 1 2
17 16-23 January 1995 8 2
18 13 March 1995 1 2

Y Roosting site in bush.
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subtropical forests. Although the Fushan
Experimental Forest is fairly cold in winter (the
minimum temperature of -1°C), it is suspected
that paired fulvettas have adequate feather
coverage to sustain their body temperature,
and/or have a proper physiological adjustment
against hypothermia as found in some species of
the genus Parus which roost individually (Smith
1991). However, seasonal mortality of the grey-
cheeked fulvetta has been found to be high in
winter (Lin 1996; Hu 1999). There must be a
better explanation than keeping warm as a
mechanism for the pair formation in night
roosting in winter.

Based on the data obtained (Table 1), the
pair formation in night roosting of the grey-
cheeked fulvetta might start as early as late
summer (September), right after the breeding
season that ended in the mid-summer. It has been
known that the first-year juveniles are composed
of more than 40% of the winter population (Hu
1999). In this study most of the birds roosted at
night were found to be paired (Table 1).
Accordingly, the pair formation in night roosting
might occur not only for two-year adults and
older, but also for the first-year juveniles. Such
pair formation in juvenile birds has been also
reported in chickadees and titmice (Hogstad
1987; Smith 1991).

In this study although most grey-cheeked
fulvettas roosted in pair during non-breeding
season, there were some birds roosting singly or
in three birds. For those roosted in three birds at
late-breeding season may belong to a same
family. For those roosted singly might be lost
their partners. A further study is needed to
answer the significance of the roosting behavior
of the grey-cheeked fulvetta
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Three Species of the Genus Fuscobol etinus Bol etaceae
Newly Recorded to Taiwan
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Abstract

This paper describes three species of newly recorded fungi belonging to the genus Fuscoboletinus
Boletaceae of Taiwan. They are Fuscoboletinus grisellus (Peck) Pomerleau & Smith, Fuscoboletinus
ochraceoroseus (Snell) Pomerleau & Smith, and Fuscoboletinus paluster (Peck) Pomerleau. In addition
to F. glandulosus (Peck) Pomerleau & Smith already known in Taiwan, these three newly recorded
species make the genus Fuscobol etinus on the island to the total of four species.
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Introduction

The genus Fuscoboletinus comprises the
species that were once in the genera Boletinus
and Suillus but were later excluded from the two
genera. The species in Boletinus that have been
transferred to Fuscoboletinus include those
having hyphae of fruit body without clamp
connections and those having viscid to glutinous
pileus and separable hymenophore (Pomerleau
and Smith 1962; Pomerleau 1964). The species
in Suillus that have been transferred are those
having purple, brown or chocolate-gray spore
deposit, instead of cinnamon to olive print, such
as S. aeruginascens (Secr.) Snell and S.
glandulosus (Peck) Singer (Singer et al. 1963;
Smith and Thiers 1971). They form mycorrhizal
association with the species of the genera Larix,
Pinus, Abies and Picea (Ying and Zang 1994).

There are a total of nine species of
Fuscoboletinus in the world, but only the species
F. glandulosus (Peck) Pomerleau and Smith has
been reported in Taiwan (Chen and Yeh 2000).
This paper describes three species of fungi
belonging to the genus Fuscoboletinus as the
new records to Taiwan. This makes a total of
four known species of Fuscoboletinus on the
island.

Specimens of fresh fruit bodies of boletes
were collected and brought back to the
laboratory. According to the conventional
mycological methods described by Largent et al.
(1977), the specimens were sectioned by hands,
soaked in drops of the 10% NH4OH solution,
mounted in drops of 1% aqueous phloxine
solution, and then examined under microscope
with magnifications of 100-, 400- and 1,000-

fold separately. Melzer's reagent was used in

Three species of Fuscoboletinus

detecting amyloidity and dextrinoidity, and the
ammoniac 1% Congo Red solution staining
method was used for further examination (Bas
1969). After examination they were dried in
warm air and deposited in the Taiwan Endemic
Species Research Institute as described by Chen
et al. (2002).

Fuscoboletinus grisellus (Peck)
Pomerleau & Smith

Boletinus grisellus Peck, Mem. N. Y. State Mus.
3: 169. 1900.

Fuscoboletinus grisellus (Peck) Pomerleau &
Smith, Brittonia 14: 168. 1962.
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Fig. 1. Fuscoboletinus grisellus (a, hymenium;
b, basidia; c, basidiospores; d, pleurocystidia; e,
caulocystidia).
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Pileus 3-6 cm broad, obtuse to broadly
conic; surface glabrous to appressed-fibrillose,
slightly viscid beneath fibrils when fresh; color
pale dull olive, becoming pallid to grayish
olivaceous or occasionally tinted with yellow,
avellaneous in age, at times drying dull brown;
margin inrolled when young, often decorated
with remnants of submembranous grayish veil;
context thick, cottony, whitish or faintly
olivaceous, unchanging when cut; odor and taste
not distinctive. Tubes 3-5 mm long, adnate to
decurrent, scarcely separable, pallid to grayish
when young, in aged yellowish, finally dull
brownish; pores concolorous with tubes, round
to angular, often sublamellate in radiating lines.
Stipe 5-9 cm long, 0.4-0.7 cm thick, equal,
straight; surface somewhat reticulate above
annulus, nearly glabrous below, whitish or pallid
becoming yellowish, rarely bluish when handled;
context solid, whitish above annular zone,
becoming yellow below; veil submemranous,
well-formed annulus rare. Spore deposit gray-
brown to chocolate-gray. Spores 10.5-12.5 x 4-5
#m, smooth, broadly €lliptic to subovate in face
view, inequilateral with shallow suprahilar
depression in profile, hyaline to pale olive gray
in KOH, ochre in Melzer's. Basidia 30-35 x
7-8.5 xm, mostly clavate to subcylindric, thin-
walled, 4-spored, sterigmata 4.5-5.5 «m long,
basidioles often subglobose in clusters on short
branch hyphae, hyaline in KOH, in Melzer's
mostly pale yellow. Pleurocystidia 65-85 x
7-9 xm, mostly subcylindric with rounded
apices, thin-walled, sometimes with coagulated
and amorphous, then brown in KOH, fasciculate,
incrusted at base of fascicle with brown granular
material, mostly hyaline in KOH, ochre yellow
in Melzer's. Cheilocystidia 60-80 x 5-8 «m,
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similar to pleurocystidia. Caulocystidia 26-35 x
7-10 «m, subcylindric to clavate, apices rounded,
septate, terminal cell often expanded, thin-
walled, mostly hyaline in KOH, numerous,
mixed with scattered caulobasidia; cuticular
hyphae at base of stipe of variously inflated
cells, not considered to be caulocystidia. Tube
trama interwoven type, hyaline in KOH,
nonamyloid. Pileal cuticle consisting of parallel,
nongelationous, radial hyphae that are 7-10 xm
thick, light yellowish-brown to cinnamon color

in KOH. No clamp connections were observed.

Collection Locality : Taitung County, Shiang-
Yang, elevation 2,300m, C. M. Chen 2929 (14.
VIL. 2001.).

Habitat: Cespitose on humus in rocky soil of
Pinus taiwanensis Hayata in summer.
Distribution: Taiwan, North America, China
(Sichuan, Yunnan, Tibet, Heilongjiang).
Remarks: F. grisellus is distinguishable from
other congeneric species by having a typical
conic-umbonate pileus and submemranous veil,
and having a well-formed annulus. Also, it is
much less viscid than F. glandulosus. It has no
characteristic squamules on pileus like those of
F. ochraceoroseus and F. paluster.

F uscobol etinus ochraceoroseus
(Snell) Pomerleau & Smith

Boletinus ochraceoroseus Snell, Mycologia 33:

35. 1941.

Fuscoboletinus ochraceoroseus (Snell)

Pomerleau & Smith, Brittonia 14: 157. 1962.
Pileus 4-9 cm broad, convex to sub-

umbonate, becoming plane or the margin slightly

uplifted; surface dry and pitted, fibrillose to
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Fig. 2. Fuscoboletinus ochraceoroseus (a,
hymenium; b, basidia; c, basidiospores; d,

pleurocystidia; e, caulocystidia).

fibrillose-squamulose, the scales usually
appressed toward the margin, variable in color;
margin incurved and appendiculate with
fragments of broken veil when young. Context
thick, soft, pale bright yellow, often with a
pinkish red zone under fibrils, unchanging when
bruised. Hymenophore 3-5 mm thick, adnate to
decurrent, boletinoid, dull olive-ocher to ding
brown, pores compound, 2-4 x 1-2 mm broad,
elongated to mostly angular, radiately arranged
to sublamellate. Stipe 3-5 cm long, 1-1.8 cm
broad, solid, subequal with subbulbous base,
concolorous with tubes and reticulate at apex.
Annulate, pallid to yellowish, usually adhering
to margin of pileus. Spore deposit dark

vinaceous-brown. Spores 9.5-12 x 4-4.5 um,
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yellowish in KOH, subcylindric to slightly
inequilateral, smooth, a few dextrinoids in
Melzer's. Basidia 26—32 x 8—9 um, narrowly
clavate to subcylindric, 4—spored, sterigmata
2-3 x«m long, subhyaline in KOH. Pleurocystidia
60-90 x 11-15 um, scattered to abundant,
subcylindric to subventricose, obtuse to abruptly
acute, thin-walled, often flexuous, punctate and
incrusted with brownish material when
fasciculated. Cheilocystidia similar to the
pleurocystidia but smaller, usually in clusters.
Caulocystidia septate, terminal cell 15-25 x
5-7 um, subcylindric to clavate, apices rounded,
thin-walled, mostly hyaline in KOH, numerous,
mixed with scattered caulobasidia. Tube trama
parallel type, 80—90 «m thick, pallid melleousin
KOH, hyphae 7-9 «m in diameter, thin-walled.
No clamp connections were observed. Pileus
trama of loosely interwoven hyphae 6—-21 /m in
diameter, hyaline in KOH, thin-walled,
gelatinous. Pileus surface layer composed of
compactly interwoven, cylindrical hyphae, 8—
23 um broad.

Collection Localities : Taichung County, Da-
Shiu-Shan, elevation 2,350m, C. M. Chen 2884
(27. VI. 2001.); Taitung County, Shiang-Yang ,
elevation 2,300m, C. M. Chen 2935 (14. VII.
2001.).

Habitat: Solitary to densely gregarious under
Pinus taiwanensis Hayata in spring to late
summer.

Distribution: Taiwan, North America, China
(Sichuan, Yunnan, Guizhow, Tsinghai, Tibet).
Remarks: F. ochraceoroseus is a common
bolete in Taitung and may be found in colors
ranged from dark lemon-yellow to brick-red. Its
pileus is aways densely tomentose to fibrillose
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over the surface. The stipe is short. F. paluster
and Suillus spraguei (Berk. et Curt.) Kuntze are
the other species to have densely tomentose, but
differ from F. ochraceoroseus in other
characters. F. paluster has a narrow stipe, and its
pileus surface is deep red from the colored
floccose-tomentose covering, which breaks up
into fibrillose squamules on the pileus. S.
spraguei is fairly similar in coloration to F.
ochraceoroseus, but the former is associated
with Pinus morrisonicola Hay. and the latter to
P. taiwanensis Hay. Also, the spore deposit color
of S spraguei is olive-brown to tawny-olive, not
tinted with vinicolor like that of F. ochra-

ceoroseus.

Fuscoboletinus paluster (Peck)
Pomerleau

Boletus paluster Peck, Ann. Rept. N. Y. State
Cab. 23: 132. 1872.
Boletinus paluster (Peck) Peck, Bull. N. Y. State
Mus. 298: 78. 18809.
Boletinellus paluster (Peck) Murr., Mycologia 1:
8. 19009.
Fuscoboletinus paluster (Peck) Pomerleau,
Mycologia 56: 708. 1964

Pileus 0.8-7 cm broad, irregularly umbonate
when young, expanding to convex-umbonate or
nearly plane when aged; surface floccose-
tomentose covering which breaks up into
fibrillose squamules; margin entire, thin,
incurved; color wine red to deep red; context
yellow, red under cutis, soft, unchanging when
bruised; taste mildly acid, odor not distinctive.
Tubes shallow (about 2 mm deep), decurrent,
yellow and finally becoming dingy ochraceous,

unchanging when bruised. Pores large, angular
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Fig. 3. Fuscoboletinus paluster (a, hymenium;
b, basidia; ¢, basidiospores; d, pleurocystidia; e,
caulocystidia at apex; f, caulocystidia at base).

in radial arrangement or sublamellate with
crossveins. Stipe 3-5 cm long, 7-10 mm thick,
equal to tapering downward, solid, surface finely
pruinose; concolorous with pileus, yellow band
at apex covered with decurrent reticulation, base
yellow mycelioid; context yellow to palid, soft,
unchanging when bruised. Spore deposit dark
purplish brown when moist, pinkish brown when
air-dried. Spores 9-11.5 x 3.5-4.5um,
inequilateral, narrow, slight suprahilar
depression in profile, oblong in face view,
smooth, hyaline in KOH, yellow in Melzer's.
Basidia 29-35 x 7-8 «m, elongate-clavate to sub-
cylindrical, thin-walled, 2 or 4-spored,
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Fig. 4. Basidiomes (a and b, Fuscoboletinus glandulosus; ¢ and d, Fuscoboletinus grisellus; e,

Fuscobol etinus ochraceoroseus; f, Fuscoboletinus paluster; scalebar =1 cm) .

sterigmata 5-7 «m long, hyaline in KOH, pale
yellow in Melzer's. Pleurocystidia 55—-104 x
6.5—11 x«m, subcylindric, apices rounded, thin-
walled, hyalinein KOH, pale yellow in Melzer's.

Cheilocystidia 20—-80 x 6—11 xm, cylindric,
clavate to subventricose, thin-walled, hyaline in
KOH, pale yellow in Melzer's. Caulocystidia at
apex of stipe 25-52 x 8-10m, subcylindric,
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clavate to clavate-mucronate, thin-walled,
hyaline in KOH, at the base 25—-40 x 6—9 «m,
mostly clavate, septate, terminal element often
obclavate, thin-walled, hyaline in KOH. Tube
trama interwoven type, hyaline in KOH,
nonamyloid, basal cell with clamp connections
but difficult to find. Pileal cuticle a non-
gelatinous trichodermium, end cells 7-12 «m
thick, pale yellow in KOH, red to red-brown in
Melzer's.

Collection Locality : Taitung County, Shiang-
Yang, elevation 2,312m, C. M. Chen 2933 (14.
VIL. 2001.).

Habitat: Solitary to densely gregarious under
Pinus taiwanensis Hayata in summer.
Distribution: Taiwan, Japan, North America,
China (Sichuan).

Remarks: F. paluster is distinguishable from its
congeneric species by having vinaceous red
pileus, large and almost lamellate hymenophore,
and the reaction of hyphae of its trichodermium
in Melzer's. It is closely related to Boletinus
asiaticus Sing., but the two species are
distinguishable in the field. B. asiaticus has
fistulose stipe and prominent partial veil, of
which the latter covers lamellae from the stipe to
the margin of pileus, whereas F. paluster has a
solid stipe and evanescent annulus. Also, B.
asiaticus has pileus of 4—12.5 cm in diameter,
longer than 0.8—-7 cm for F. paluster, and the
former has spores of 10—12 «m in length, longer
than 8—10 xm for the | atter.
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Amynthas hsinpuensis (Kuo, 1995) as a Synonym of
Amynthas rockefelleri (Chen, 1933)
(Megascol ecidae: Oligochaeta)
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Abstract

Characters were compared among the type specimens of Amynthas hsinpuensis (Kuo 1995) from
Hsinchu, Taiwan and Amynthas rockefelleri (Chen 1933) from Chekiang, China, and specimens of A.
rockefelleri from Taipei, Taiwan. They were undistinguishable in the characters and thus, A. hsinpuensis

is synonymous to A. rockefelleri.
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Kuo (1995) collected six specimens of
megascolecid earthworms from Hsinpu, Hsinchu
County, Taiwan, and described them as a new
species, Pheretima hsinpuensis (erroneously
spelled as Pheretima hsinpuesis). It is a sexthecal
earthworm of 110-120 mm in total length, with
three setal lines on ventrum of clitellum, each
with 8 setae, and paired genital papillae in VIII
and XVII. It has rudimentary prostate glands and
spermathecae with different stages of
degeneration in size and number. According to
the classification system of Sims and Easton
(1972) for the genera of the Pheretima species
complex of the family Megascolecidae, Tsai et
al. (2000) assigned P. hsinpuensis to the genus
Amynthas as Amynthas hsinpuensis (Kuo).

Table 1 compares the characters of A.
hsinpuensis described by Kuo (1995) for the
type specimens from Hsinchu, and A.
rockefelleri described by Chen (1933) for the
type specimens from Chekiang, China, and by
Tsai (1964) for the specimens collected from
Taipei, Taiwan. Both A. hsinpuensis and A.
rockefelleri share the similar characters on setal
number on ventrum of clitellum, number of
spermathecal pores and positions, humber,
structure and positions of genital papillae in both
preclitellar and postclitellar regions, and
rudimentary prostate glands and spermathecae.
However, A. rockefelleri from Taipei has no
prostate glands (Tsai 1964), while A. rockefelleri
from China (Chen 1933) and A. hsinpuensis
from Hsinchu has no prostate gland on one side

A. hsinpuensis as a synonym of A. rockefelleri

Accepted: January 9, 2003
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and a normal to rudimentary prostrate gland on
the other side. Based on the characters
compared, A. hsinpuensis is undistinguishable
from A. rockefelleri.

Accordingly, we consider that Amynthas
hsinpuensis (Kuo 1995) is a synonym of
Amynthas rockefelleri (Chen 1933), which
belongs to the gracilis (= hawayanus) species-
group of the genus Amynthas (Sims and Easton
1972) in the family Megascol ecidae.

Amynthas rockefelleri is a peregrine
earthworm with its original home in Chekiang,
China (Chen 1933). It is also found in the
Yakushima Island of the Ryukyus (Kobayashi
1941), Taipei (Tsai 1964), Hsinchu (Kobayashi
19384, b) and Ilan (Chen and Shih 1996) of the
northern Taiwan, and Hong Kong (Chen 1935).
In the 1999 earthworm survey in the central
Taiwan, we collected two specimens around the
vicinity of Wushe, Nantou County at an
elevation of about 1000m.

Easton (1981) considered A. rockefelleri
(Chen) as a synonym of Amynthas papulosus
(Rosa 1896). However, A. rockefelleri has two
pairs of genital papillae in VIII and XVII, each
large, round with flat or convex center (Chen
1933; Tsai 1964), whereas A. papulosus has
numerous, small presetal and postsetal papillae
in horizontal rows at least in XVII, XVIII and
XIX and often in VII, VIII and IX (Shen et al.
2002). Both species are easily distinguishable by
the size, structure and position of genital papillae

alone. Accordingly, we considered that A.



G A PInHSE 5(1) = 41-44, 2003

Table 1. A comparison of characters between Amynthas hsinpuensis (Kuo) and Amynthas rockefelleri

(Chen)
Character A. hsinpuensis (Kuo 1995) A. rockefelleri (Chen 1933) A. rockefelleri (Tsal 1964)
Locality Hsinchu, Taiwan Chekiang, China Taipei, Tawan
Body length (mm) 110-120 85130 82-122
Segment number 110-117 108-142 121-135
First dorsal pore 11/12 1112
Prostomium Epilobous Epilobous
Setal number

11 38-54

\ 58-70

VI 58-75 58-74

Xl 46-68

X1V (clitellum) 8 6-8 6-7

XV (clitellum) 8 10-14 79

XVI (clitellum) 8 12-16 10-12

XX 49-59

XXV 52-62

between male pores 11-12 12-16 10-12
Spermathecal pores 3 pairs (5/6-7/8) 3 pairs (5/6-7/8) 3 pairs (5/6-7/8)
Spermathecae Last pair bigger than First pair smallest,

anterior pairs last pair largest
Genital papillae
preclitellar OnepairinVIII Oneor two pairsin VIII Oneor two pairsin VIII
postclitellar Large, postsetal in XVII, Large, 2-4 postsetal in XVII, Large, postsetal in XVII,
paired, medial to each male pore paired, media to eacchmalepore  paired, medial to each male pore

Hearts 4 pairs (X-XI111) 4 pairs (X-XII1)
Intestine enlarged from XV XVl or XVII XV or XVI
Caeca XXVI-XXIV or XXVII-XXII XXVI-XXIV or XXVII-XXI1 XXVI-XXIV
Testis 2 pairs Large, pairedin X, XI Large, pairedin X, XI
Seminal vesicle Small Small
Prostate glands Normal in one side or Absent in most cases, Absent

Accessory glands

tubular, twisted

normal in one side occasionally

Large, compact mass

Large, compact mass




rockefelleri (Chen 1933) is avalid species in the
gracilis species-group within the genus
Amynthas (Sims and Easton 1972).
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Cotoneaster apiculatus Rehd. et Wils. : A New Record to
the Flora of Taiwan
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ARSCHOE A F5 T R0 8 (A5 3R} ) —ThC B fE — A Je4f)-F(Cotoneaster apiculatus Rehd. et
Wils.) o A B A S st s Ko &5 (LAR)-FB s AEDL » (HASFRASENT MEPESEER » SRl @2m : Mtk
THEBEEIEREAR > m0.5mELT - F BN o ANFE H iR EUS R R B ESHE R AE L2 A LT R
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Abstract

This paper describes Cotoneaster apiculatus Rehd. et Wils. as a new record to the flora of Taiwan. It
is an erect, deciduous shrub with the maximum height of 2m, differing from its congeneric native species
Cotoneaster subadpressus Y U and Cotoneaster horizontalis Dence., which are climbers of less than 0.5m
in height. The previously known distribution range of C. apiculatus was in southwestern China. In
Taiwan it was found at Mt. Hohuan between Nantou and Hualien prefectures, and in the Kuanshan area
of Kaoshong prefecture, at €l evations between 2,300m and 3,200m.

BRSEER : MO ~ GHISA RS ~ BTRC SRR ~ i

Key words: Cotoneaster apiculatus, new record, Taiwan
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Fifi s #2 E (Cotoneaster Medik.) (5 7541)
HIEOORE » FEZ S An s Ba ~ B FOLIE Y
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1977; Ohashi 1993) - %% zk Hsieh and
Huang(1997) i & 8 & A @i P75 T IE F34 7 -
43RS gitthistf(Cotoneaster horizontalis
Dence.) ~ 75 GG G ~ T 1L St d ke 4%
(L] &t ity (Cotoneaster rokujodaisanensis
Hayata) o 5 f1_Ff# f2##(2001) 8 2 —#r fc
$%F =5 1L #)F-(Cotoneaster subadpressus YU) -
EE RIS 2 A C AT A5 FE -

B~ WA - VR P R B {5 IR 52
FhoZ AR IR By v SR T Ao N B 9 (L Sl R
BB — sy — MiLmF
(Cotoneaster apiculatus Rehd. et Wils.) o A f#E
PR TEMEENL/ NEAR » S RE2Zm - ERUE R
KR TERERE - TETEZEERINETE - Jt
Ui AHED 5 - BAREE ) BOSRk EE o HER
TOEMAETE - IUH A E2-3 45 » TEilE
370 PERLE - ARRImRETE (1E]1) o ANFHELZS &Y
At MO Rz rsn L AR T BB FRADL - (EARFEASE
SIVEVE SRR - mRE2m iR T E R
PEFEOR - = {80.5m - A LLAFHIER] - FHbh &
i A BEYIR > B S TR R BT
TERYEHEAR » HEEE R (2-9 emE) - {E
3= SR IURUE AL e o A TR 3 Fr /N3l
(6-15 mmE) » TR > ATLLAFEER]
TEAEM I AR 3 FLAL » R B A 2R 1L
([&2) -

iR — HlISA)

W2 HE] - 91412 H24H
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B2, HHSC M E BB SR AR TEAR o H b @ ra]
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oo T AR E RAERE BRI Mg R - B
A - BRI o

Fig. 1. Color photograph of Cotoneaster

apiculatus Rehd. et Wils. showing upright, dark
red petals with white tips of flowers (upper
figure) and globose fruits (lower figure).

MR M) T o3 Af FAvh B E A ~ Wb ~ pu)Il
FIZZ T - 48 R 41,500 3,100m 2 1] g
SR PRAS S Ml B bz [ 1974) - & A B
&5 R [l L oA > A i YEAR2,300-3,200m 2
FrL AT EAE L AR B SE - AR - REEE
B -
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A, C E=4m, B, D, F=1 xm.

Fig. 2. Electron micrographs of pollen grains of Cotoneaster apiculatus Rehd. et Wils. showing 3-
colporate and perforate ornamentation (scale bar=4 xm for A, C, and E; and 1 . m for B, D and F).
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MO A ~ 1o A PSR 1L Hindsd
W AL sz B LA 24T - @i E
AL EER S A LS A St ey HIE B
i Er B LA WL o (L oy A ERL
HFE - ARBHITEIH ~ BoE R oA EE LLAGAN

TR AU URE) P 23 HIR - B A AT B B 2
Fzloh ISl ERFAS - W R LB R ER - 51
ORER BLER [ 85 o O PR/ NI RIS X
s AR FAC I CR A A T BRI EA Fr

LU i p AR S A A

Cotoneaster apiculatus Rehd. et Wils,, in Sarg.
Pl. Wils. 1: 156. 1912; [ &2 tEY) & 2:
200 - [#E2130. 1972; YU et Lu, in Fl. Reip. Popu.
Sin. 36: 168. 1974.

THIEVEE NIV R > AT E#E2m o R AN
KU > NSRS > BURIFHARTE > Rl
Refiivd o Y - JNEEESGTEE - &
0.6-1.5 cm - 5{0.5-1.0 cm - JeimfiEoe » %
HRE B EETE - EREDCE - B 0 TR
TS I A2 2R - Bl IR (SR IR o 3 Akl
%% BRMER o IE T B ARIIRAE B 2 ]
Feg > TERIMZERE « FEMED - K1-3 mm > 4l
B E » BGRE EF B1 : FEIERUIRI BT -
B it B TE 7 ALY BRAE B 2- 324
A - HAGHE - EEIMEEERE S Bh=
A s JEIRELL - ZERL G > ZRIR i W
(1) » EIUNEEGIEE » £3-5 mm » &
2-3 mm - Sedimdd - BRERE RGN ¢ gEEE10-15
P AEAEHS - B - FERESERT « TR AR
F o SLE ARRIT BRI Tl 5 H fei B
(1) - BEFGAR > ERKI5-8 mm » @ H BH3/h
¥ o {EHARES-6 7 » SRIPHIFS10-11 5 » JpA7fd
e 45 TR B { LS R 52 57 o & BRI o re TR
2N BEBR L e - vE2,300-3,200m 2 &
LT At ~ A WA ~ 2N 8 I slobkisk
Al RZ e
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Solanum elaeagnifolium Cav. (Solanaceae): A Noxious
Weeds Newly Naturalized to Taiwan
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Abstract

Solanum comprises about 1,200 species and is one of the largest generain the family Solanaceae. In
Taiwan 18 species of Solanum have been recorded. This paper describes Solanum elaeagnifolium Cav. as
a new record to the flora of Taiwan. It is a noxious weed and found in southern Taiwan and the Penghu
Islands. S elaeagnifolium is easily distinguished from its congeneric species in Taiwan by having spines
on branches and lanceol ate leaves.

BRG] « skl ~ A8 - BRI -~ B L - B
Key words: Solanaceae, Solanum, Solanum elaeagnifolium, naturalized, Taiwan
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LRI LAEID Arcy and Peng 1998) « 34
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RAES(E8 % 1978 ¢ F155$1980) ~ MEfHZE

Fig. 1. Color photographs of Solanum elaeagnifolium Cav., (A)
habitat, (B) weed shape, (C) flower, and (D) fruits.
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(Ying 1997) %z {38 SSAEY) 3656 — iRt Ee
D'Arcy K ##:%(D'Arcy and Peng 1998;
D'Arcy et al. 2001) o AHL TR A HES THEY) &
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HE W) S o R (S - E RIS TR YN ~ R IR ~ R
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al. 1984) 5B CL b -

T R iR LR BRI SE - R L SR
TEVI PR ~ BISL E IREFER Y ~ PREE SRR
& BB P B R IR A 2 R 2
Bl o
Solanum elaeagnifolium Cav., Icones et
Descriptiones Plantarum 3: 22. t. 243, p. 115.
1795. §REERA Fig. 1.
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