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Table 1. Codes, identification and vouchers of the 18 OTUs used in this study for Bromus of Taiwan

OTU#H% [E 7 [FEEA
1 KR #EZEB. catharticus Kuoh C. S. 80088
2 K #£2%B. catharticus Tsai M. C. 17
3 KR #EZEB. catharticus Wang J. C. 2618
4 K #£2%B. catharticus Hsu and Kuoh 7102
5 KR #EZEB. catharticus Wang et al. 3918
6 2 25B. formosanus Fukuyama 4080
7 £ 25B. formosanus Hsu C. C. 12194
8 i 2E25B. formosanus Shimada 2611
9 £ 25B. formosanus Hsu C. C. 5966
10 HAY 7 L [[[#£28B. morrisonensis Huang and Hsieh 8505
11 HAN 7 [ [[#£25B. morrisonensis Tsai M. C. 11
12 HAY 7 L [[[#£28B. morrisonensis Fukuyamas.n. Jul. 12. 1935
13 HAN 7 [ [[#£28B. morrisonensis Hsu C. C. 6331
14 HUFY 7 1146 28B. morrisonensis Kuoh 1283
15 JE R ILEEZE - (HIELAOMFRET IR Hsu C. C. 12130A
Ik » &L FE#E28B. remotiflorus
var. piananensis
16 JEFE RIS - (HEIMZEET IR Hsu C. C. 6350
Ik » %Ll B E 22 25B. remotiflorus
var. piananensis
17 FERS R ILFEZS - (HHSMR AT 5 Sasaki s.n. Jul. 15 1932
Ik » &L FE#E28B. remotiflorus
var. piananensis
18 THZE25B. rigidus Kuo C. M. 9611

% o E{EAG i ELVel dkamp(1991) HUfsim—2X -
2= R 2 P AT EY/ RSP ESEE i BU=ER I
BHANT -

Bromus morrisonensis Honda, Bot. Mag. Tokyo
42: 137. 1928; Honda, Monogr. Poac. Jap. 39.
1930; Hsu, Taiwania 16: 237. 1971; Hsu, Taiwan
Grass 299. pl. 44. 1975; Hsu, Fl. Taiwan 5: 430.
pl. 1388. 1978; Koyama, Grass. Jap. Neighb.

Reg. 35. 1987; Veldkamp, Blumea 35: 492.
1991; Kuoh and Chen, Fl. Taiwan, 2nd ed. 5:
371. 2000.

Bromus remotiflorus (Steud.) Ohwi var. piananensis Ohwi,
Acta Phytotax. Geobot. 10: 106. 1941; Hsu, Taiwania 16:
237. 1971; Taiwan Grass. 301. pl. 45. 1975; Fl. Taiwan 5:

431. 1978.
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Table 2. The states of 48 characters of the 18 OTUs used in this study for Bromus of Taiwan (referring to

Table 1. and Appendix I. for the codes of the OTUs and characters)

Characters

OTUs

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

9
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12
13
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1
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55 25 21
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0.41 0.53

Distances

1. v 22 28 e )18 (HOT UKL IE it Fo#t S8 15 1 (unweighted pair-group method using
arithmetic average, ffj FHUPGMA) it ik & it ielE] o
Fig. 1. The phenogram derived from the cluster analysis with 18 OTUs of the Bromus in Taiwan using

UPGMA.

Perennials. Culms ascending, 28-100 cm
tall, 2 mm wide. Leaf-blades chartaceous, linear,
12-28 cm long, 3-5 mm wide, sharp at apex,
veins conspicuous, loosely puberulous to
glabrous above, villous to glabrous beneath.
Sheath villous to glabrous. Ligule membranous,
rounded or acute at apex, 2 mm long.
Inflorescence an open or contracted panicle, 9-18
cm long. Spikelets with 5-10 florets, elliptical or

lanceolate or linear lanceolate, 11-25 mm long,
2-4 mm wide, slightly laterally compressed.
Pedicels minutely hispid. Lower glumes
membranous on margins, glabrous to minutely
hispid, lanceolate to linear-lanceolate, sharp at
apex, 4-6 mm long, 1-nerved. Upper glumes
chartaceous, broadly lanceolate, sharp or acute to
obtuse at apex, 5-8 mm long, 3-nerved, minutely

strigose to glabrous. Florets 8-9 mm long, with
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Table 3. A matrix of the distances derived from the similarity coefficients among 18 OTUs used in this

study for Bromus of Taiwan

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 0
2 00777 0
3] 00997 0.1305 0
4 1 00976 0.1143 0.0974 0
5| 00647 0.1059 00946 0.0960 0
6 | 05237 04858 05371 05374 05064 0
7| 05332 05353 05391 05441 05155 02321 0
8 | 05176 04797 05310 05313 05116 01222 02152 0
9 | 05002 05048 05136 05139 04843 00748 01774 0.1840 0
10 | 05268 05384 05279 05657 0549 04444 04368 04438 04301 0
11| 05103 05011 05691 05336 05105 04141 04040 04460 04431 0.2937 0
12| 05373 05419 05661 05994 05244 05225 04197 05671 04669 02767 0.2594 0
13| 0580 05537 06088 06140 05854 03744 03566 04483 03601 02104 0.1768 0.2017 0
14 | 04532 04362 04583 05058 04318 03806 04205 03431 04095 01780 02319 02656 02389 0
15| 05475 05401 05785 05905 05711 04604 03993 04425 04465 0.1880 0.1681 02274 01923 0.2424 0
16 | 05065 04989 05106 05664 05016 04328 04164 04247 04185 02425 02332 0892 01477 0.1974 02543 0
17 | 04999 04658 05250 05371 05166 03447 04120 03650 03724 02163 01595 02347 01236 0.1718 0.1301 0.1360 0
18 | 05154 05451 05777 05424 05380 05078 05620 05296 04847 06154 04413 05720 04984 0.5318 05327 0.5284  0.5005 0

rachilla. Lemmas chartaceous, lanceolate to
elliptical, margins inrolled, rounded at apex or
acute at apex, 8-9 mm long, with a awn longer
than half to nearly as long as lemma, 3- or 7-
nerved, slightly hairy on the base of nerves or
glabrous. Paleas membranous, linear oblong,
round or truncate at apex or acute at apex, 6-7
mm long, 2-nerved, ciliate to minutely ciliate on
nerves. Callus glabrous. Anthers 2.5 mm long.
Caryopsis linear-oblong, 6 mm long, hilum

linear.

Distributed in Malaysia, the Philippines and
Taiwan. Common in the alpine regions.
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#1. culms <height>/

cm tall/ 3. linear lanceolate/
#2. culms <diameter>/ #15. spikelets <length, including the awn>/
mm wide/ mm long/
#3. leaf-blades <length>/ #16. spikelets <width>/
cm long/ mm wide/
#4. |eaf-blades <width>/ #17. spikelets <compressibility>/
mm wide/ 1. strongly laterally compressed/
#5. |leaf-blades <indumentum above>/ 2. dlightly laterally compressed/
1. puberulous above/ #18. pedicels <vestiture>/
2. loosely puberulous above/ 1. minutely hispid/
3. glabrous above/ 2. glabrous/
#6. |eaf-blades <indumentum beneath> / #19. lower glumes <texture>/
1. villous beneath/ 1. chartaceous/
2. glabrous beneath/ 2. subcoriaceous/
#7. sheath <indumentum on surface>/ 3. membranous on margins/
1. villous/ #20. lower glumes <vestiture on back>/
2. loosely villous/ 1. strigose/
3. glabrous/ 2. glabrous/
#8. <adaxial> ligule <texture>/ 3. loosely strigose/
1. membranous/ 4. minutely hispid/
2. chartaceous/ #21. lower glumes <shape>/
#9. <adaxial> ligule <apex>/ 1. lanceol ate/
1. rounded at apex/ 2. narrowly lanceol ate/
2. acute at apex/ 3. linear-lanceol ate/
#10. <adaxial> ligule <length>/ #22. lower glumes <apex>/
mm long/ 1. acute at apex/
#11. inflorescence <type>/ 2. sharp at apex/
1. an open panicle/ #23. lower glumes <length>/
2. acontracted panicle/ mm long/
#12. inflorescence <length>/ #24. lower glumes <number of nerves>/
cm long/ -nerved/
#13. spikelets with <number of florets>/ #25. upper glumes <texture>/
florets/ 1. chartaceous/

#14. spikel ets <shape>/
1. elliptical/

2. lanceol ate/

2. subcoriaceous/

3. coriaceous/
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#26

#27.

#28.

#29.

#30.

#31.

#32.

#33.

#34.

#35.

#36.

#37.

#38.

. upper glumes <shape>/

1. lanceolate/

2. broadly lanceolate/
upper glumes <apex>/

1. sharp at apex/

2. acute to obtuse at apex/
upper glumes <length>/
mm long/

upper glumes <length 2>/
1. longer than 10 mm/

2. shorter than 10 mm/
upper glumes <number of nerves>/
-nerved/

upper glumes <vestiture on nerves>/
1. minutely strigose/

2. glabrous/

florets <length>/

mm long/

lemmas <texture>/

1. chartaceous/

2. subcoriaceous/

3. coriaceous/

lemmas <shape>/

1. broadly lanceolate/

2. lanceolate/

3. elliptical/

lemmas <margins>/

1. marginsinrolled/

2. margins not inrolled/
lemmas <apex>/

1. rounded at apex/

2. acute at apex/

3. shortly hilobed at apex/
lemmas <length, including awn>/
mm long/

lemmas <length>/

1. longer than 20 mm/

2. shorter than 20 mm/

#39.

#40.

#42.

#43.

#45.

#46.

H#AT.

#48.

49

lemmas <awn presence>/

1. with awn/

2. awnless/

lemmas <awn: ratio of length>/

1. with a short awn less than the 1/2 length
of lemma/

2. with an awn longer than half to nearly as
long as lemma/

3. with an awn longer than lemma/

. lemmas <number of nerves>/

-nerved/

lemmas <presence of hairs>/

1. hairy/

2. glabrous/

lemmas <vestiture>/

1. densely hirsute on marginal region of
backside/

2. only dlightly hairy on the base of nerves/

3. minutely hispid on nerves/

4. densely pubescent on back surface/

. paleas <apex>/

1. round or truncate at apex/
2. acute at apex/

paleas <length>/

mm long/

paleas <vestiture on nerves>/
1. ciliate on nerves/

2. minutely ciliate on nerves/
caryopsis <shape>/

1. oblong/

2. linear-oblong/

caryopsis <length>/

mm long/
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A Numerical Taxonomic Study of the Genus Bromus L.
(Poaceae) of Taiwan

Chih-Hui Chen* and Chang-Sheng Kuoh?

! Taiwan Endemic Species Research I nstitute, Chichi, Nantou, Taiwan

2 Department of Biology, National Cheng-Kung University, Tainan, Taiwan
Abstract

We conducted a numerical taxonomic study on Bromus L. in Taiwan. According to the dendrogram
derived from the cluster analysis with 48 characters, 18 OTUs were divided into four groups. They are
identified as Bromus catharticus Vahl, Bromus formosanus Honda, Bromus morrisonensis Honda and
Bromus rigidus Roth. Furthermore, we confirmed that Bromus remotiflorus (Steud.) Ohwi var.
piananensis Ohwi is asynonym of B. morrisonensis.
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