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Abstract

Salix floccosa Burkill was originally described based on a mixed collection of two different taxa. Chinese authors in many
cases identified S. floccosa, although the species should correctly be named S. austrotibetica N. Chao. The name S. floccosa
is lectotypified. S. spodiophylla Handel-Mazzetti, S. dolia var. lineariloba N. Chao, S. eriostachya var. lineariloba (N. Chao)
G.H. Zhu, §. spodiophylla f. liocarpa K.S. Hao ex C.F. Fang & A.K. Skvortsov and S. spodiophylla var. liocarpa (K.S. Hao
ex C.F. Fang & A K. Skvortsov) G.H. Zhu are recognized as S. floccosa; S. annulifera var. glabra P.Y. Mao & W.Z. Li and
S. floccosa (pro parte) are synonymised with S. opsimantha C.K. Schneider; S. floccosa var. leiogyna P.Y. Mao & W.Z. Li is
treated as a synonym of S. austrotibetica. Furthermore, the circumscription of S. austrotibetica is emended to include partly
downy to densely downy ovary.
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Introduction

The genus Salix Linnaeus (1753: 1015) comprises ca. 350-520 species (Fang et al. 1999, Heywood et al. 2006, Argus
et al. 2010). The genus is widely distributed in temperate and boreal regions of the Northern Hemisphere. Among a
total of 275 species found in China, of which 189 are endemic (Fang et al. 1999).

Taxa of Salix are dioecious and have different times of development for flowers and leaves, which prevents the
observer from seeing all relevant characters on a single plant. And, there is a comparatively high frequency of natural
interspecific hybrids in Salix (Skvortsov 1999). Thus, species of this genus are difficult to clarify (Linnaeus 1753).

Working within the framework of the Flora of Pan-Himalayas project, we examined many type specimens of
relevant names of Sa/ix in Chinese herbaria and high resolution digital images of collections in foreign herbaria. We
found some names were described based on mixed materials. One such case is S. floccosa Burkill (1899: 529), which
based on four collections (Delavay 2200, 3105, 4323 & 4678) mostly held in P, belong to two completely different
taxa, S. spodiophylla Handel-Mazzetti (1929: 77) and S. opsimantha C.K. Schneider (1916: 63).

Schneider (1916), who noted that he did not see any specimens of Burkill’s willow (S. floccosa). According to
Burkill’s description, Schneider considered S. floccosa to be most closely related to S. opsimantha. Hao (1936) only
studied a duplicate of Delavay 4323 from K. Subsequently, Wang & Fang (1984) and Fang et al. (1999) did not see
more type specimens of S. floccosa, and misapplied it to S. austrotibetica N. Chao (1980: 23). The aim of the present
paper is to clarify the relationship between S. floccosa, S. spodiophylla, S. opsimantha, S. austrotibetica.

Materials and Methods

In this study, we studied protologues, examined herbarium specimens and observed natural populations. Herbarium
specimens from BJFC, CDBI, E (only Forrest 10121 & 10256), HNWP, IBSC, IFP, K, KUN, PE, SCFI and WUK and
high resolution digital images of collections in A, BM, CAS, E, P, S, US and WU were studied (for herbarium codes,
see: http://sweetgum.nybg.org/ih/). In addition, we undertook seven expeditions in the Chinese provinces of Sichuan,
Xizang, and Yunnan to collect Salix during the period 2010-2014.
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Representative specimens examined:—Salix floccosa: CHINA. Sichuan: Daocheng County, 4000 m, 7 June 1973,
S.D. Zhao & Z.F. Fang 951 (IFP, WUK, (&); ibidem, 4200 m, 4 August 1973, Sichuan Vegetation Expedition Dao2449
(CDBI, KUN, PE, 9); Muli County, Mitzuga, 3800 m, 23 May 1937, I.T. Yu 5746 (KUN, &), I.T. Yu 5748 (KUN, 9).
Xizang: Zayli County, 3000 m, September 1935, C.W. Wang 66111 (IBSC, KUN, PE, WUK, sterile); ibidem, 3500 m,
18 September 1982, Qinghai-Xizang Expedition 10460 (KUN, PE, 9). Yunnan: Eryuan County, 3780 m, 25 July 1963,
NW Yunnan Jinshajiang Expedition 63-6121 (KUN, PE, 9); Lijiang, 2500 m, July 1935, C.W. Wang 71170 (IBSC,
KUN, PE, WUK, ?); Lijiang, Yulong Snow Mountain, 4000—4200 m, 17 July 1973, S.D. Zhao, Z.Y. Yu & B.Y. He 1137
(PE, &); ibidem, 4000-4300 m, 20 July 1973, S.D. Zhao, Z.Y. Yu & Z.F. Fang 1213 (IFP, KUN, PE, WUK, 9); Shangri-
la, 3500 m, 8 June 1937, T.T. Yu 11603 (KUN, PE, &); Shangri-la, Haba Snow Mountain, 3600 m, 2 June 1938, T.T. Yu
11525 (KUN, &); Shangri-la, Tianbao Snow Mountain, 3600-3800 m, 15 June 1981, Qinghai-Xizang Expedition 1097
(CDBI, KUN, PE, Q); Weixi County, Yezhi, 3600 m, August 1935, C.W. Wang 68732 (PE, WUK, Q).

S. opsimantha: CHINA. Sichuan: Jiulong County, 4730 m, 20 June 1960, J.S. Ying 4056 (PE, &); Jiulong
County, Jichou Mountain, 4467 m, 20 July 2012, L. He & S. Liao PH20120720-02 (BJFC, 9); Kangding, 3700m, July
1908, Wilson 2139°(A, BM, CAS, US, ¢ only, digital image examined); Luding County, Yajiageng, 3992 m, 12 July
2012, L. He & S. Liao PH20120712-03 (BJFC, &), PH20120712-04 (BJFC, Q); ibidem, 3967 m, 16 July 2012, L. He
& S. Liao PH 20120716-01 (BJFC, ?); Yanyuan County, Huolu Mountain, 4000 m, 23 July 1983, Qinghai-Xizang
Expedition 12367 (KUN, 9). Xizang: Bomi County, 4000 m, 18 August 1983, B.S. Li, S.Z. Cheng & Z.C. Ni 6698 (PE,
Q); Médog County, 40004300 m, 8 October 1982, B.S. Li & S.Z. Cheng 1155 (PE, Q); Zayli County, 4400 m, 27 June
1973, Qinghai-Xizang Expedition 73-422 (KUN, PE, &). Yunnan: Dégén County, Duokela, 3960 m, May—June 1932,
J.F. Rock 22938 (KUN, &); Déqén County, Yubeng, 4700 m, 11 August 2012, L. He & S. Liao PH20120811-03 (BJFC,
Q); Lijiang, Yulong Snow Mountain, 4300 m, 17 July 1937, S.D. Zhao, Z.Y. Yu & B.Y. He 1147 (IFP, KUN,WUK, &);
ibidem, 4500—4700 m, 20 July 1973, S.D. Zhao, Z.Y. Yu & B.Y. He 1258 (IFP, KUN, PE, WUK, @); Shangri-la, 3600
m, 18 July 1937, T.T. Yu 12251 (IBSC, KUN, PE, 9); ibidem, 4000-4100 m, 21 June 1981, Qinghai-Xizang Expedition
1266 (CDBI, KUN, PE, @); Weixi County, Yezhi, 3600 m, August 1935, C.W. Wang 68480 (KUN, PE, Q).

Salix austrotibetica: CHINA. Xizang: Bomi County, 3700 m, 20 August 1965, J.S. Ying & D.Y. Hong 651213
(PE, Q); ibidem, 3100 m, 17 August 1983, B.S. Li, S.Z. Cheng & Z.C. Ni 6546 (PE, Q); Dinggyé County, 4000 m, 4
June 1975, Qinghai-Xizang Expedition 5473 (HNWP, KUN, Q); ibidem, 3820 m, 17 July 2011, L. He, Y.Q. Ruan, C.
Shang PHI110717-05(BJFC, sterile); ibidem, 3905 m, 17 July 2011, L. He, Y.Q. Ruan, C. Shang PH110717-11 (BJFC,
@); Mainling County, Pai Town, Songlinkou, 3787 m, 20 August 2012, L. He & S. Liao PH20120820-01 (BJFC, %),
PH20120820-02 (BJFC, &); Médog County, Duoxiongla, 2800-3500 m, 26 August 1977, T.P. Yi 77201 (SCFI, &,
paratype of S. austrotibetica); ibidem, 1 August 2012, Yarlung Zangbo Expedition Team 398, 406 (BJFC, Q); Zayii
County, 4200—4300 m, 26 September 1982, Qinghai-Xizang Expedition 10632 (PE, sterile); Zayli County, Ridong,
4400 m, 26 September 1982, Qinghai-Xizang Expedition 10651 (PE, ?). Yunnan: Dégén County, 3000 m, July to
August 1935, C.W. Wang 64872 (KUN,PE,WUK, ?), Dégén County, Mingyong Glacier, 4000-4100m, 7 August 2012,
L. He & S. Liao PH20120807-02 (BJFC, &), PH20120807-05 (BIJFC, Q), PH20120807-06 (BJFC, Q), PH20120807-
11 (BJFC, Q); Upper kiukiang valley, 3800 m, 7 August 1938, 7.T. Yu 19761 (PE, &3); ibidem, 3800 m, 7 August 1938,
T.T Yu 19762 (KUN, PE, Q); Weixi County, Yezhi, 3600 m, August 1935, C.W. Wang 68541(KUN, PE, Q).

Acknowledgements

We acknowledge the National Natural Science Foundation of China (31110103911 & J1310002) for financially
supporting us to carry out this research program. We greatly appreciate the curators and staff at A, BIFC, BM, CAS,
CDBI, HNWP, IBSC, IFP, K, KUN, P, PE, S, SCFI, US, WU and WUK for providing us their facilities and all
the help. We are indebted to Adele Smith and D.J. Harris for loans of specimens. We also thank Prof. Lei Xie for
valuable comments on an earlier version of this manuscript, anonymous reviewers and the editor for providing helpful
suggestions and comments on the manuscript.

References

Argus, G.W., Eckenwalder, J. E. & Kiger, R.-W. (2010) Salicaceae. In: Flora of North America, vol. 7. Oxford, New York, pp. 3—164.
Burkill, I.H. (1899) Salicaceae. In: Forbes, F.B. & Hemsley, W.B. (Eds.) An Enumeration of all the Plants known from China Proper,

SALIX FLOCCOSA, S. OPSIMANTHA & S. AUSTROTIBETICA Phytotaxa 201 (2) © 2015 Magnolia Press « 163



Formosa, Hainan, Corea, the Luchu Archipelago, and the Island of Hongkong, together with their Distribution and Synonymy.—Part
XII. Journal of the Proceedings of the Linnean Society 26 (178): 529.

Chao, N. (1980) Plantaec Novae Salicum Sinicarum (2). Bulletin of Botanical Laboratory of North-Eastern Forestry Institute 9: 23-24.
[in Chinese]

Chao, N. (1985) Taxonomic study on Salicaceae in Sichuan and its adjacent region (1). Bulletin of Forest Plant Research 3: 4. [in
Chinese]

Fang, Z.F. & Skvortsov, A.K. (1998) Validation of Hao’s New Chinese Taxa in Salix (Salicaceae). Novon 8: 467-470.
http://dx.doi.org/10.2307/3391877

Fang, Z.F., Zhao, S.D. & Skvortsov, A.K. (1999) Salicaceae, Salix. In: Wu, Z.Y. & Raven, P.H. (Eds.) Flora of China, vol. 4. Science Press,
Beijing & Missouri Botanical Garden, St. Louis, pp. 139-274.

Handel-Mazzetti, H. (1929) Anthophyta, Salix. In: Brotherus, V.F. & Handel-Mazzetti, H. (Eds.) Symbolae sinicae :botanische Ergebnisse
der Expedition der Akademie der Wissenschaften in Wein nach Sudwest-China, 1914-1918, vol. 7. Springer, Vienna, pp. 77-78.

Hao, K.S. (1936) Synopsis of Chinese Salix. Repertorium Specierum Novarum Regni Vegetabilis, Beihefte 93: 1-116.

Heywood, V.H., Brummitt, R.K., Culham, A. & Seberg, O. (2006) Salicaceae, Salix. In: Flowering plant families of the world. Royal
Botanic Gardens, Kew, London, 409 pp.

Linnaeus, C. (1753) Species Plantarum. Laurentius Salvius, Holmiae, Stockholm, Sweden, 1200 pp.

Mao, P.Y. & Li, W.Z. (1987) Plantaec Novae Salicacearum (2). Acta Botanica Yunnanica 9(1): 43-53.

McNeill, J., Barrie, F.R., Buck, W.R., Demoulin, V., Greuter, W., Hawksworth, D.L., Herendeen, P.S., Knapp, S., Marhold, K., Prado, J.,
Prud’homme van Reine, W.F., Smith, G.F., Wiersema, J.H. & Turland, N.J. (Eds.) (2012) International Code of Nomenclature for
algae, fungi, and plants (Melbourne Code): Adopted by the Eighteenth International Botanical Congress Melbourne, Australia, July
2011. [Regnum Vegetabile 154] Konigstein: Koeltz Scientific Books.

Schneider, C.K. (1916) Salicaceae, Salix. In: Sargent, C.S. (Eds.) Plantae Wilsonianae, vol. 3. University Press, Cambridge, pp. 40—179.

Skvortsov, A.K. (1999) Willows of Russia and adjacent countries. Faculty of Mathematics and Natural Sciences Report Series, No. 39.
University of Joensuu Press, Joensuu (Finland). pp. 1-307.

Wang, Z. & Fang, Z.F. (1984) Salicaceae, Salix. In: Wu, Z.Y. (Eds.) Flora Reipublicae Popularis Sinicae, vol. 20. Science Press, Beijing,
pp. 81-381. [in Chinese]

Zhu, G.H. (1998) Novelties in Chinese Populus and Salix (Salicaceae). Novon 8: 464—466.
http://dx.doi.org/10.2307/3391876

164 « Phytotaxa 201 (2) © 2015 Magnolia Press HE ET AL.





