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Morphological Features, Distributional Status of Carex siderosticta
Hance in South Korea and Its Taxonomic Position
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Abstract - The taxonomic relationship of 3 taxa in Carex sect. Siderostictae were revealed by morphological and molecular
studies. The morphological characteristics of Korean Carex siderosticta Hance, which is a type species of sect.
Siderostictae, was first reviewed in comparison with previous records in order to identify the difference. Then the
distribution map of this species was formulated through previous floral literatures and voucher specimens. Although the leaf
shape which is represented by length/width ratio showed a great variation depending on habitat condition, the rhizome
creeping patterns, the presence of hair on the surface leaf margin and perigynium were shown to be good diagnostic
characters to define delimitation of species level. The results from molecular study supported C. ciliatomarginata Nakai

should be ranked independently on species level.
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Lee)7} st gioll RETIT HYOUOR, 2008, O B WIS spoLalA Gick

ot EE wzol], A Yoz wisol vy

olef, ol HHTE F2 o] Yo, Yol W HE, T M U

serio] 1 o] 93 5o sfsio] FREo| et 29| 5

4% 9T BUL BasAoz Jopsty FA) R E  APARE 20084 483 20119 497k AU A
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29 A FUAEES w57 95t oiLe] esloz AXE 2005, Oh et al, 2006, Oh et al,, 2007, Oh et al,

2008, Oh et al., 2009, Oh et al, 2010, Oh et al.,

wEhg Aol ke AAet BE 245§ 20109 S/HBEAEA 2 (http://www, nature, go,kr)
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Table 1. Materials and collection sites of Carex in Korea

Taxa Locality date Voucher

C. siderosticta Hance GW: Mt. Sakeumsan, Tacbaek 2008.5.5 JangC.G. 080011(KNH)
CN: Mt. Oseosan, Boryoung 2008.4.30 JangC.G. 080021(KNH)
CN: Sohak-dong, Gongju 2008.4.18 JangC.G. 080001(KNH)
GG: Gwangneung, Pocheon 2008.4.16 JangC.G. 080031(KNH)

C. ciliatomarginata Nakai GN: Mt. Namduckusan, Geochang 2009.5.17 AHZHHE5+H-090517-036(KNH)
CN: Mt. Gyeryongsan, Gongju 2011.4.29 JangC.G. s.n.(KNH)

C. okamotoi Ohwi GN: Mt. Namduckusan, Geochang 2009.5.17 AHZH FE-24H-090517-041(KNH)
CB: Mt. Minjyjisan, Yeongdong 2011.5.5 JangC.G. s.n.(KNH)

C. boottiana Hook. & Am. CN: Is. Nokdo, Boryeong 2010.5.29 2 &(+&=1%)-100529-079(KNH)

C. lanceolata Boott. CN: Is. Hodo, Boryeong 2010.4.24 2 (5 %)-100424-018(KNH)

Kyllinga brevifolia Rottb. CN: Is. Anmyeondo, Boryeong 2010.9.28 EJ oK oFH 2)-100928-018(KNH)

*GW: Gangwon-do, GG: Gyeonggi-do,

CB: Chungcheongbuk-do,

CN: Chungcheongnam-do, GN: Gyeongsangnam-do.
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Table 2. Quantitative characters of Carex siderosticta Hance in Korea

Characters Habitat Sexuality Root Rhizome

Taxa color attitude

C. siderosticta sunny of forest androgynous brown creeping, elongated
Characters Leaf sheath Leaf blade Leaf blade

Taxa color shape apex color base

C. siderosticta pale brown broadly lanceolate acute green acute
Characters Leaf blade ) Peduncle Inflorescence Floret

- Leaf margin

Taxa growing patton shape shape shape

C. siderosticta flat, curled scabrous erect spike short-terete
Characters Flower Bract Staminate scale

Taxa type flowering season shape color

C. siderosticta unisexual Apr., May spathe greenish-brown
Characters Staminate scale Pistillate scale Style

Taxa shape shape spot color shape color

C. siderosticta ovate oblong, obtuse brown 3-divided yellowish-brown
Characters Anther Perigynium Seed

Taxa shape color shape type color

C. siderosticta oblong pale green triangular oblong achene pale green
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Table 3. Qualitative characters of Carex siderosticta Hance in Korea

Characters Rhizome Stem Leaf sheath

Taxa diameter (mm) internode (mm)  length (cm)  width (cm) length (cm)

C. siderosticta 0.7 (1.3) 2.0 10.8 (61.3) 187.0 10 (25) 40 1(1.5)2 1 (152
Characters  Leaf sheath Leaf blade Leaf blade Bract

Taxa no. (ea) no. (ea) length (cm) width (cm) length (mm)

C. siderosticta 3 (6) 12 4(7)9 13.2 (25.0) 36.2 4.6 (19.0) 28.9 11.4 (16.7) 22.9
Characters Bract Culm Inflorescence

Taxa thickness (mm) length (cm) no. (ea) length (mm) no. (ea)

C. siderosticta 0.03 (0.05) 0.07 13.8 (18.4) 279 3(6)9 10.5 (16.7) 23.7 12 (18) 27
Characters Floret Staminate flower Pistillate flower

Taxa no. (ea) scale length (mm) no. (ea) scale length (mm) no. (ea)

C. siderosticta 4 (6) 8 29 (39) 53 10 (14) 22 2.7 3.7) 59 146
Characters Pistil Style Stigma Ovary Filament

Taxa length (mm) length (mm) length (mm) length (mm) length (mm)

C. siderosticta 09 (2.8) 54 0.9 (1.6) 2.3 0.6 (1) 1.3 335 4 1.3 (1.8) 2.2
Characters Anther Fruit Seed

Taxa length (mm)  width (mm) length (mm)  width (mm) length (mm)  width (mm)

C. siderosticta 25 (3) 34 05 (1) 1.3 24 (29) 34 08 (1.2) 1.8 0.8 (1.6) 24 0.3 (0.5 0.6

minimum (mean) maximum
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Fig. 1. The morphological characters of Carex siderosticta
Hance.

A. Habit, B. Leaf sheath, C. Spike, D. Flower(opened), E.
Pistil, F. Fruit, G. Seed.
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Fig. 2. Distribution of C. siderosticta in Korea.
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Fig. 3. The leaf shapes and ratio of the length/width of sect. Siderostictae taxa.
A: C. siderosticta, B: C. ciliatomarginata, C: C. okamotoi, D: length/width ratio.

Table 4. The number of branches from rachilla

Taxa No. rachilla/individual ~ No. spike/rachilla  No. @ spikelet/spike No. 'spikelet/spike
C. siderosticta Hance 1223 4 (5.5 7 3376 10 (13.7) 18
C. ciliatomarginata Nakai 1213 3(4.0)5 3344 10 (11.5) 12
C. okamotoi Ohwi 1 (1.0) 1 3 40)5 3(33)4 6 (6.6) 8

Minimum (mean) maximum
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Fig. 4. The surface of the leaves and perigynium of the
sect. Siderostictae taxa.

1, 2, 3: C. siderosticta Hance, 4, 5, 6: C. ciliatomarginata
Nakai, 7, 8, 9: C. okamotoi Ohwi
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Fig 5. UPGMA cluster phenogram of n*DNA ITS sequences of 6 accessions including sect. Siderosticta.
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Fig 6. UPGMA cluster phenogram of chloroplast DNA psbA-trnH sequences of 6 accessions including sect. Siderosticta.
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Fig 7. UPGMA cluster phenogram of combined with n#DNA ITS and psbA-trnH sequences of 6 accessions including

sect. Siderosticta.
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Appendix 1. Distributional sites of Carex siderosticta Hance form voucher specimens and references

Gangwon—do: Gangneung—si (Seokbyeongsan), Donghae—si (Dutasan, Cheongoksan), Samcheok—si (Duckhangsan,
Eungbongsan, Jungbongsan), Yeongwol—gun, Inje—gun (Daeamsan, Maebongsan, Seoraksan, Chiljelbong,
Hyangnobong), Jeongseon—gun (Gariwangsan, Daeseongsan, Mullaesan, Baekbongryeong), Cheorwon—gun
(Gwangdeoksan, Bokgyesan, Bokjusan), Chuncheon—si (Hwaaksan), Taebaek—si (Daedeoksan, Yeonhwasan),
Pyeongchang—gun (Balwangsan, Baekjeksan, Odaesan, Oknyebong, Hwangbyeongsan, Hoeryeongbong),
Hongcheon—gun (Garisan, Gachilbong, Gyebangsan, Gongjaksan, Baekamsan, Sogyebangsan), Hoengseong—gun
(Oeumsan, Chiaksan) / Pyeongchang—gun (Bakjisan—19, Apr, 2008, G- Y. Chung at al, 080419—036, ANH; 25
May 2008, G. Y. Chung at al 080525—176, ANH, Taegisan—22 May 2008, G. Y. Chung at al 080522—035, ANH;
Hoeryeongbong—25 May 2008, G Y, Chung at al, 080525—205, ANH), Hongcheon—gun (Eungbongsan—27 Apr,
2008, C Y, Yoon at al 080427-018, CBU) Hwacheon—gun (Byeongpungsan—22 May 2008, D K Jo at al
080522—012, KH; Bokjusan—30 May 2008, D. K Jo at al, 080530—041, KH; Seongnyongsan—30 May 2008, D. K
Jo at al, 080530—064, KH; Yonghwasan—21 May 2008, D, K. Jo at al. 080521-267, KH; Ilsan—29 May 2008, D,
K Jo at al 080529—087, KH), Hoengseong—gun (Seongjibong—21 Apr, 2008, S. C. Ko et al. 080421-010, HNHM;
Eodapsan—28 Apr. 2008, S C Ko et al 080428—040, HNHM; Obongsan—17 Jun, 2008, S C Ko et al
080617—075, HNHM; Eungbongsan—2 Jun, 2008, S, C. Ko et al. 080602—054, HNHM, Chiaksan—3 Jun, 2008, S,
C Ko et al, 080603—070, HNHM; Taegisan—3 May 2008, S, C Ko et al, 080503—071, HNHM; 22 May 2008, S, C.
Ko et al 080522—019, HNHM), Taebaek—si (Duribong—5 Jul, 2008, X, O Yoo et al 080705—032, KWNU;
Sinseonbong—2 May 2008, K O Yoo et al, 080502—024, KWNU, Taebaeksan—22 Apr, 2008, K O Yoo et al,
080422—012, KWNU; 4 May 2008, K. O, Yoo et al, 080504—041, KWNU; 31 May 2008, K, O. Yoo et al, 080531-105,
KWNU; 4 Jul, 2008, K O, Yoo et al 080704—035 KWNU; 5 May 2006, B UOh et al KH),
Jeongseon—gun(Gariwangsan—27 Apr, 2008, A 7. Im et al, 080427—-218, CNU; Geumdaebong—5 May 2008, H T
Im et al, 080505—055, CNU; Nomoksan—4 May 2008, H, 7. Im et al, 080504—022, CNU; Nochusan—28 Apr, 2008,
H T Imetal 080428-792, CNU; Duwibong—10 Jun, 2008, A 7. Im et al, 080610—709, CNU, Seokbyeongsan—12
Jun 2008, S S Jung et al 080612—982), Cheorwon—gun (Myeongseongsan—30 May 2008, D K Jo at al,
080530—021, KH), Chuncheon—si (Daeryongsan—5 May 2008, C Y, Yoon at al. 080505—010, CBU; Eungbong—26
Apr. 2008, C Y. Yoon at al. 080426—151, CBU; Jukyeopsan—4 May 2008, C Y. Yoon at al, 080504—085, CBU),
Inje—gun (Daeamsan—16 May 2008, W, K, Paik et al, 080516—121, DJU; Bangtaesan—18 May 2008, W, K Paik et
al, 080518-163, DJU; 21 Jun, 2008, W, K Paik et al, 080621-405, DJU; 23 Jul, 2008, W, K Paik et al,
080723-1066, DJU; Samhyeongjebong—13 Jun, 2008, W, K Paik et al, 080613—023, DJU; 1 Aug, 2008, W, K Paik
et al. 080801-226, DJU; 24 Oct, 2008, W, K, Paik et al, 081024531, DJU; Seoraksan—21 Apr, 2008, W, K Paik
et al, 080421-033, DJU; 22 May 2008, W, K Paik et al, 080522—118, DJU; 27 Jun, 2008, W, K Paik et al,
080627—456, DJU; 20 Aug, 2008, W, K. Paik et al. 080820—1038, DJU; Soeppulsan—25 Apr, 2008, W, K Paik et
al, 080425—076, DJU, 19 Jun, 2008, W, K Paik et al, 080619—391, DJU; Jeombongsan—2 May 2008, W, K Paik
et al, 080502—179, DJU; 9 Jul, 2008, W, K, Paik et al, 080709-236, DJU; 30 Jul, 2008, W, K Paik et al,
080730—425, DJU), Yeongwol—gun (Baekdeoksan—26 Apr. 2008, H T Im et al. 080426—122, CNU), Yanggu—gun
(Bonghwasan—14 May 2008, W, K, Paik et al, 080514937, DJU; 15 May 2008, W, K, Paik et al. 080515—067, DJU;
Samyeongsan—24 Apr, 2008, W, K Paik et al, 080424—-041, DJU; 22 May 2008, W, K, Paik et al, 080522—747,
DJU; 23 May 2008 W, K. Paik et al 080523—868, DJU), Yangyang—gun (Eungboksan—6 Jun, 2008, S, H Kang
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et al. 080606—035; JeongJoksan—22 May 2008, S, H Kang et al. 080522—041), Samcheok—si (Geombongsan—13
Apr, 2008, K O Yoo et al 080413—-037, KWNU, Deokhangsan—22 May 2008, K O Yoo et al 080522-197,
KWNU; Eungbongsan—13 Apr, 2008, K, O Yoo et al 080413—014, KWNU), Goseong—gun(Masan—17 May 2008,
W, K Paik et al, 080517—175, DJU; Myeongho—ri—7 Oct, 2008, W, K Paik et al. 081007—056, DJU; Sacheon—ri—3
Jul, 2008, W, K Paik et al, 080703—038, DJU), Gangneung—si (Nochusan—22 May 2008, G. Y. Chung at al
080522—133, ANH; Mandeokbong—18 Apr, 2008, G Y, Chung at al 080418—-101, ANH), Majangteo(l May 2006,
B.U.Oh et al. KH)

Gyeonggi—do: Gapyeong—gun (Myongjisan, Seongnyongsan, Suwonsan, Cheonggyesan, Hwaaksan, Hwayasan),
Ganghwa—gun (Manisan, Maldo, Yachado, Jumundo), Goyang—si (Bukhansan, Yawolsan), Yawol (Gwanaksan,
Oknyebong), Gwangju—si (Yangjasan, Cheongyangsan, Taehwasan), Guri—si (Donggureung), Gimpo—si (Gyeyangsan,
Munsusan, Sangsan, Seorisan, Sudong—myeon, Suribong, Yebongsan, Ungilsan, Cheonmasan, Juknyeongsan),
Dongducheon—si (Soyosan), Ongjin—gun (Daecheongdo), Yongin—si (Buasan, Seokseongsan), Uijeongbu—si
(Dobongsan, Suraksan), Icheon—si (Cheondeokbong), Incheon—si (Gyeyangsan, Surisan, Yeongjongdo), Cheorwon—
gun (Gwangdeoksan, Geumhaksan), Paju—si (Gamaksan, Gaemyeongsan, Aengmubong, Papyeongsan), Pyeongtaek—
si (Mulaksan), Pocheon—si (Gwangdeoksan, Gwangneung, Myeongseongsan, Baegunsan, Soyosan, Suribong,
Wangbangsan, Unaksan, Jugeumsan, Jijangbong), Hanam—si(Geomdansan), Hwaseong—gun (Surisan) / Hwaseong—si
(Dongtan—1 Jun, 2007, H T Im et al 070601-208, CNU), Pocheon—si (Gwangdeoksan—4 May 2007, W, K. Paik
et al. 070504—-021, DJU; 5 Jun, 2007, W, K Paik et al, 070605—367, DJU, Jijangbong—2 May 2007, W, K Paik
et al, 070502—026, DJU; Soheul—eup—16 Apr, 2003, S, H, Park et al, KH; Mulpurebong—10 Apr, 2003, S, H, Park
et al, KH; Soribong—9 Apr. 2004, S. H Park et al. KH; Jorimgi—14 Apr, 2004, S, H Park et al, KH), Yongin—si
(Baegunsan—26 Jul, 2007, G Y, Chung at al 070726—149, ANH) Yeoju—gun (Yangjasan—28 Apr. 2007. G Y,
Chung at al 070428—-025, ANH; Udusan—22 Jun. 2007, G. Y, Chung at al 070622—142, ANH; 26 Jul, 2007, G Y.
Chung at al 070726—072, ANH), Seongnam-—si (Guksabong—25 Apr. 2007, S. C Ko et al 070425—-023, HNHM)
Anseong—si (Ssangnyeongsan—13 Oct, 2007, G Y, Chung at al 071013-309, ANH) Yangpyeong—gun
(Biryongsan—29 Apr, 2007, B U Oh et al. 070429-018, CBU; Yongmunsan—29 Apr, 2007, B, U Oh et al.
070429-012, CBU; 26 May 2007, B. U Oh et al. 070526—034, CBU; Jungwonsan—2 Aug. 2007, B, U Oh et al,
070802—240, CBU), Namyangju—si (Ungilsan—6 Jun, 2007, C Y, Yoon et al, 070606—093, CBU; Cheonmasan—26
May 2007, C Y, Yoon et al, 070526—066, CBU, 16 Apr, 2004, S, H Park et al, KH; 15 Apr, 2005, S, H Park et
al KH; Chugnyeongsan—25 May 2007. C Y, Yoon et al. 070525—056, CBU), Dongducheon—si (Soyosan—6 May
2007. W. K. Paik et al 070506—555, DJU; 3 Jun, 2007, W, K Paik et al. 070603—198, DJU), Gapyeong—gun
(Maebong—29 Apr, 2007, B U Oh et al 070429-041, CBU; Myeongjisan—25 May 2007, B U Oh et al.
070525-025, CBU,; Bukbaesan—27 Apr, 2007, B U Oh et al. 070427-006, CBU; Unaksan—28 Apr, 2007, B U.
Oh et al, 070428—-009, CBU; Hwaaksan—25 May 2007, B. U. Oh et al, 070525—137, CBU,; Hwayasan—28 Apr, 2007,
B U Oh et al, 070428—082, CBU), Incheon—si(Baegunsan)—B H Choi, et al 070627-076, IHU)
Gyeongsangnam—do: Tongyeong—si (Bijindo), Geoje—si, Busan—si, Namhae—gun, Tongyeong—si, Tongyeong—si
(Hansando), Masan—si, Changwon—si (Mulmosan), Gimhae—gun (Sineosan), Sacheon—si (Waryongsan), Yeongam—
gun (Wolchulsan), Boseong—gun (Jeamsan), Goseong—gun (Byeokbangsan), Ulsan—si (Gori) / Hamyang—gun
(Jirisan—4 Jun, 2004, C Y, Yoon et al, 040604—450, CBU; 4 Jun, 1983. S, E Kang et al 112414, KH; 3 Jun, 1983,
H J Kong et al, 002416, KH) Tongyeong—si (Byeokbangsan—17 Apr, 2003, W, K, Paik et al, 030417—0074, DJU),
Hadong—gun (Geumosan—11 May 2003, G. Y, Chung at al 030511-276, ANH)
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Gyeongsangbuk—do: Gyeongsan—si (Guryongsan, Geumbaksan), Gyeongju—si (Geomosan, Cheonmasan, Tohamsan),
Goryeong—gun (Miseungsan), Gumi—si (Geomosan, Cheonghwasan), Gunwi—gun, Gimcheon—si (Gajaesan,
Baengmasan), Daegu—si (Choijeongsan, Palgongsan), Mungyeong—si (Baekhwasan, Undalsan, Jagyagsan),
Bonghwa—gun (Myeonsan, Janggunbong), Sangju—si (Songnisan), Seongju—gun (Gayasan, Jasan), Andong—si
(Bonghwasan), Yeongdeok—gun (Cilbosan), Yeongyang—gun (Geommasan, Jusan), Yeongju—si (Sobaeksan),
Yeongcheon—si (Bohyeonsan, Inbong) / Bonghwa—gun (Munsusan—21 Apr, 2006, B U Oh et al. 060421—-001,
CBU, Cheongoksan—21 Apr, 2006, B. U Oh et al, 060421-046, CBU, 2 Jun, 2006, B, U Oh et al, 060602—162,
CBU), Sangju—si (Gapjangsan—20 Apr, 2006, W, K. Paik et al, 060420—014, DJU; Poseongbong—21 May 2006, W,
K Paik et al. 060521-029, DJU), Seongju—gun (Gayasan—27 Apr. 2006, H 7T Im et al 060427-945, CNU),
Andong—si (Hakgasan—20 Apr, 2006, K. O. Yoo et al. 060420—126, KWNU), Yeongdeok—gun (Badeisan—14 Apr,
2006, G- Y. Chung at al 060414—075, ANH), Yecheon—gun (Gajaebong—23 Apr. 2006, B U Oh et al, 060423—058,
CBU; Hakgasan—23 Apr. 2006, B U Oh et al, 060423—077. CBU), Uljin—gun (Tonggosan—4 Jun, 2006, G Y,
Chung at al 060604—-127, ANH), Gimcheon—si (Sudosan—19 May 2006, H 7. Im et al 060519-617, CNU),
Geumneung—gun (Hwanghaksan—5 Jun 1982, H J Bae et al, 002421, KH; 4 Jun 1982, B, G. Choi et al. 002433,
KH; Geumosan—11 May 2003, G Y, Chung at al KHB1068258, KH)

Chungcheongnam—do: Gongju—si (Gyeryongsan, Guksabong), Geumsan—gun (Daedunsan, Seodaesan), Nonsan—si
(Gyeryongsan, Daedunsan), Dangjin—gun (Nanjido, Songaksan, Amisan, Ungsan), Daejeon—si (Maninsan,
Bomunsan, Sikjangsan), Boryeong—si (Dangryeongsan, Seongjusan, Oseosan), Buyeo—gun (Busosan), Seosan—si
(Gayasan, Palbongsan), Seocheon—gun (Munsusan, Bongnimsan, Wolmyeongsan), Asan—si (Gwangdeoksan,
Dogosan, Manggyeongsan), Yeongi—gun (Unjusan, Wonsasan), Yesan—gun (Gayasan, Sudeoksan), Taean—gun
(Anmyeondo), Hongseong—gun (Oseosan) / Boryeong—si (Oseosan—9 Jun, 2005, H 7. Im et al, 050609—663,
CNU), Dangjin—gun (Eunbongsan—12 May 2005, J. H Kim et al. 050512—055), Gongju—si (Gyeryongsan—22 May
2005, W, K Paik et al 050522—031, DJU; Cheonbong—21 Apr. 2005, W, K Paik et al 050421-072. DJU),
Daejeon—si (Maninsan—22 Jun, 2005, W, K. Paik et al 050622—035, DJU; Sikjangsan—23 Apr, 2005, W, K, Paik
et al 050423-028, DJU)

Chungcheongbuk—do: Chungju—si (Gukmangsan, Namsan, Cheondeungsan), Yeongdong—gun (Minjujisan), Danyang—
gun (Dodamsambong, Doraksan, Doaksan, Sobaeksan, Taehwasan), Goesan—gun (Gunjasan, Baekhwasan,
Jwagusan), Boeun—gun (Guksabong, Songnisan) / Chungju—si (Gyemyeongsan—19 May 2005, S, C Ko et al
050519—043, HNHM; Cheondeungsan—23 Aug. 2005, S C Ko et al 050823—116, HNHM), Cheongwon—gun
(Donglimsan—22 May 2005, K. O, Yoo et al. 050522—102, KWNU), Jecheon—si (Guksabong—9 May 2005, B U Oh
et al, 050509-026, CBU; Geumsusan—3 Jun, 2005, B, U Oh et al, 050603—263, CBU, Baekunsan—18 Apr, 2005,
B U Oh et al. 050418—070, CBU; Wolraksan—13 May 2005, B. U Oh et al. 050513—029, CBU), Danyang—gun
(Sobaeksan—17 Apr, 2005, B, U Oh et al, 050417—042, CBU; 4 Jun, 2005, B U Oh et al. —050604—255. CBU; 20
May 2006, B, U Oh et al KHBI1112708, KH), Goesan—gun (Keungunjasan—26 Jul, 2005, S C Ko et al
050726—170, HNHM)

Jeollabuk—do: Gochang—gun (Seonunsa), Gokseong—gun (Biraesan), Gwangyang—si (Baegunsan), Gwangju—si
(Mudeungsan), Gunsan—si (Daegaksan, Daejangdo, Sinsido, Eocheongdo), Geumgang, Gimje—si (Moaksan),
Naju—si (Geumseongsan), Namwon—si (Hwangsan), Damyang—gun (Gwangdeoksan, Byeongpungsan), Muju—gun
(Deogyusan, Jeoksangsan), Boseong—gun (Jonjesan), Buan—gun (Byeonsanbando, Wido, Uisangbong), Sancheong—

gun (Jirisan), Sunchang—gun (Duryubong, Yeobunsan), Suncheon—si (Jogyesan, Hiasan), Yeonggwang—gun
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(Taecheongsan), Wanju—gun (Mandeoksan, Seobangsan, Unjangsan, Jeonggaksan), lksan—si (Mireuksan,
Cheonhosan), Imsil-gun (Baengnyeonsan, Seongsusan), Jangsu—gun (Jangansan), Jeonju—si, Jeongeup—si
(Naejangsan, Baegyangsan), Jirisan (Manbokdae, Banyabong, Cheonwangbong, Chotdaebong), Jinan—gun
(Misan, Myeongdeokbong, Bonghwasan), Hamyang—gun (Jirisan), Hampyeong—gun, Hwasun—gun (Dubongsan,
Mohusan, Hwahaksan) / Jangsu—gun (Seongsusan—3 Jul, 2004, W K Paik et al 040703-104, DJU;
Yeonggusan—22 Oct, 2004, W, K Paik et al 041022-232, DJU, Jangansan—1 Jul, 2004, W, K Paik et al,
040701-058, DJU), Buan—gun (Oknyeobong—19 May 2004, G Y. Chung at al 040519-277, ANH), Muju—gun
(Deokusan—21 May 2004, W, K, Paik et al, 040521-048, DJU; 10 May 2002, J H Kim et al, KHB1063673, KH;
Baekunsan—23 May 2004, W, K Paik et al. 040523—035, DJU; Johangsan—17 Sep. 2004, W, K Paik et al,
040917-185, DJU), Gwangju—si (Mudeungsan—20 May 2006, ?, KHB1134154, KH)

Jeollanam—do: Jindo—gun (Jodogundo), Haenam—gun (Daedunsan), Jindo—gun, Sinan—gun (Heuksangundo,
Daeheuksando), Gangjin—gun, Jindo—gun (Cheomchalsan), Suncheon—si (Hiasan), Gwangyang—si (Baegunsan),
Haman—gun (Yeohangsan), Goheung—gu n(Paryeongsan) / Suncheon—si (Jogyesan—16 Apr, 2004, J H Kim et
al, 040416—045; 17 Apr, 2004, J H Kim et al, 040417-049; 27 May 2004, J H Kim et al 040527-172),
Boseong—gun (Hwlseongsan—16 Oct, 2004, J H Kim et al 041016—032), Damyang—gun (Byeongpungsan—18
Apr, 2004, J H Pak et al 040418—009, KNU), Goheung—gun (Ujusan—4 May 2003, J H Pak et al. 030504—010,
KNU), Jangheung—gun (Cheongwansan—18 May 2003, B Y, Sun 030518—010, JNU)
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