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Foreword

From the deserts of Afghanistan to the limestone hills of southern China and the rain forests of Peninsular Thailand, the natural vegetation of Southern Asia, the area covered by this exciting new book, includes some of the most interesting and unusual palms. For some fortunate areas within the region, taxonomic accounts that include palms are already in existence, but many of these were published in the last century and are already very out of date as far as taxonomy or nomenclature are concerned. Several suffer from the chauvinism of local botany, where apparently distinctive species were described without looking over the border to the next country to see what had already been described from there.

Andrew Henderson provides an amazing synopsis of the entire palm flora of this vast region. Not only does the book account for all names that have been published for palms for this region (and includes several important corrections to long-accepted nomenclature) but it includes many species that have only recently been described, based on the author’s collaborative fieldwork with his local counterparts in Asia. Nowhere is this more evident than in Vietnam, where the author has had several trips, uncovering astonishing palm diversity, a diversity hardly imagined a decade ago. The author has reviewed existing literature and has made detailed herbarium studies that have resulted in new synonymy and the uncovering of previously unrecognized species. His lucid account is easily accessible, not just to the experienced botanist.

When Henderson, Galeano, and Bernal’s Field Guide to the Palms of the Americas was published, it immediately filled a gaping void. Here was a compact book that helped immeasurably in the identification of palms throughout the New World. I have no doubt that Henderson’s Palms of Southern Asia will be equally used and useful. I emphatically endorse this book—it will prove to be im mensely useful in furthering palm diversity studies in the region and to all field naturalists wanting to identify palms in Southern Asia.

John Dransfield

Honorary Research Fellow

Herbarium, Royal Botanic Gardens, Kew
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Introduction

Following the publication of A Field Guide to the Palms of the Americas (Henderson et al. 1995), I had in mind a similar volume for the Old World. There are, however, many more species of palms in the Old World, and the area is much larger, including as it does all of Europe, Africa, Madagascar, the islands of the Indian Ocean, Southern and Southeast Asia, New Guinea, Australia, and the islands of the western Pacific. This is too big an area with too many species for a single field guide. Therefore I decided to work first on the Southern Asian palms—the subject of this book.

The region defined in this book as Southern Asia includes all of Afghanistan, Bangladesh, Bhutan, Cambodia, China, India (including the Andaman and Nicobar islands), Japan (including the Ryukyu and Bonin islands), Laos, Myanmar, Nepal, Pakistan, Sri Lanka, Taiwan, Thailand, and Vietnam. This region is hereafter referred to as “our area” (Fig. 1).

Palm Regions in Southern Asia

The area covered in this book is extremely diverse in terms of topography and climate, and comprises several different biogeographic regions. In this section I discuss these as “palm regions,” that is, regions that have similar environmental conditions and a suite of palm species. This is obviously a large-scale division of the area and masks a lot of local variation. However, I think it is useful for understanding the diversity and distribution of Southern Asian palms. Starting from the west, brief descriptions of these regions and their palms are given.

I also give notes here on the best places to see palms in those places with rich palm floras. These notes are based either on my own experiences or are taken from articles that have appeared in the journal Palms (formerly Principes).

Iranian Plateau

The most westerly area covered by this guide comprises the countries of Afghanistan and Pakistan. The mountainous regions of these countries are part of a larger mountain system known as the Iranian Plateau (Fig. 2). This system includes the mountain regions of southwestern Afghanistan and western Pakistan and continues through Iran. The northeastern part of the plateau is continuous with the Hindu Kush, which provides a link between the Iranian Plateau and the western Himalayas. The western limit of the plateau is the Zagros Mountains of western Iran and Iraq.

The area is mostly arid and includes few palms—except of course for the widely cultivated date palm. However, there is one native species of outstanding interest, Nannorrhops ritchiana, which occurs all along the eastern margins of the Iranian plateau in Afghanistan and Pakistan and continues into southeastern Iran. Gibbons and Spanner (1995a) have given an account of looking for N. ritchiana in Pakistan.

[image: image]

Figure 1. Countries and islands of Southern Asia.

Indo-Gangetic Plain

The Indo-Gangetic Plain (Fig. 2) gets its name from two great rivers of the region, the Indus and the Ganges. The plain is a large, low-lying alluvial crescent of land stretching from the Indus Plain in Pakistan through to the Ganges Plain of northern India and Bangladesh, a distance of almost 3000 km. To the west is the Irani an Plateau, to the north are the foothills of the Himalayas, and to the south the Deccan Plateau of India. Between the Indus and Ganges plains are several drier areas of northwestern India; the Great India Desert (also known as the Thar Desert), and a large area of salt marshes known as the Rann of Kutch.

The flat and fertile river plains of the Indus and Ganges are ancient centers of civilization and are densely populated areas. Almost no natural vegetation remains. There is, however, one palm of interest. This, Hyphaene dichotoma, is an eastern outlier of an otherwise African and Arabian genus. It occurs in the Indian states of Guyjarat and Maharashtra, in arid, low-lying regions.

Western Ghats

The Western Ghats (Fig. 2) are a mountain range running parallel to India’s Arabian Sea coast. They range over a distance of approximately 1600 km, from the boundary of Guyjarat and Maharashtra states in the north to the southern tip of India at Cape Comorin. From the narrow coastal plain (historically known as the Malabar Coast), the mountains rise steeply to an average elevation of about 1000 m. The highest peak, in the southern part of the Ghats, is almost 2700 m. The western slopes of the Western Ghats receive the full force of the annual monsoon, from June to September, and rainfall is high. Because of this rainfall the western slopes have a band of tropical rain forest running along their windward slopes. The region is rich in species and is considered one of the world’s biodiversity hotspots.

Most of the palms of the Western Ghats occur in the southern, wetter part, from Goa southwards, and most of them are endemic to the region. About 30 species of palm are present, and more than 23 are endemic, while 7 species also occur in Sri Lanka. Notable among the endemics are Arenga wightii, Bentinckia condapanna, Pinanga dicksonii, and 18 species of Calamus.

Eastern Ghats and Deccan Peninsula

Mirroring the Western Ghats along India’s Arabian Sea coast, the Eastern Ghats (Fig. 2) run along the coast of the Bay of Bengal (historically known as the Coromandel Coast). The Western and Eastern Ghats form the boundaries of the Deccan Plateau (Fig. 2) of south central India. The Eastern Ghats extend over a range of approximately 1750 km, from the state of Tamil Nadu in the south through Andra Pradesh to Orissa in the north. Unlike the Western Ghats, the Eastern Ghats are broken into a series of hills, and these seldom reach 1500 m elevation.
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Figure 2. Palm regions in Southern Asia.

The Eastern Ghats and the Deccan Plateau are drier than the Western Ghats and consequently have fewer palms. Only a few species occur there, including Calamus rotang and C. viminalis. In the northern parts of the Eastern Ghats, where rainfall allows the development of tropical semievergreen forest, a more interesting palm flora occurs. Such species as Licuala peltata, Calamus guruba, and C. nambariensis are found there. There is a possibility that Caryota maxima and Wallichia disticha also once occurred there.

Sri Lanka

The pear-shaped island of Sri Lanka (Fig. 2), lying just off the southeast coast of India, is about 500 km long and 220 km wide in its widest part. A large upland area, the Central Highlands, occurs in the central-southern part of the country, with elevations reaching 2500 m. The climate of Sri Lanka is tropical, with the southwestern regions, especially the windward slopes of the Central Highlands, receiving the highest rainfall.

The flora of Sri Lanka contains a high number of endemics and also has strong affinities with that of the Western Ghats. The palm flora reflects this. Of the 18 native species of palm found on the island, 10 are endemic including the genus Loxococcus, 7 are also found in the Western Ghats, and 4 are widespread.

The best place to see native palms in Sri Lanka is undoubtedly the Sinharaja Forest Reserve, situated in the southwest of the country. Here there are beautiful stands of the endemic Loxococcus rupicola, as well as Oncosperma fasciculatum, and at least three species of Calamus. In nearby areas one can see Corypha umbraculifera, Caryota urens, Phoenix pusilla, as well as the ubiquitous Borassus flabellifer, Areca catechu, and Cocos nucifera.

Himalayan Foothills

The great mountain chain of the Himalayas forms a huge arc in northern India, Nepal, and Bhutan, from the Hindu Kush in the west to the Yunnan Plateau in the east. The mountains rise to great heights, with Everest reaching 8848 m elevation. Along the foothills of the Himalayas (Fig. 2), from just above sea level to almost 2000 m elevation, there is a band of lowland and montane rain forest.

These forests of the Himalayan foothills are rich in palms, especially the genera Calamus, Caryota, Phoenix, Pinanga, Plectocomia, Trachycarpus, and Wallichia. Many species in these genera are endemic to the region, for example, Phoenix rupicola, Pinanga gracilis, Wallichia oblongifolia, and several species of Trachycarpus. Another species of Phoenix, P. acaulis, occurs in lower foothills, and Dhar (1998) has described and illustrated a population near Dehra Dun in India.

The Tibetan Plateau occurs north of the Himalayas. From here rise several of the great rivers of Southern Asia—the Ayeyarwaddy, Bramaputra, Ganges, Indus, Mekong, Salween, and Yangtze. Very few species of palm are found on the Tibetan side of the Himalayas, and these occur in deep, moist valleys formed by these rivers and their tributaries. Examples are Arenga micrantha, Pinanga gracilis, Wallichia triandra, and a couple of species of Calamus, all of which occur in the valleys of the Bramaputra and its tributaries.

There are more palm species in the eastern part of the Himalayan Foothills than in the western part. In the Indian states of Arunachal Pradesh and Assam there are still large areas of forest, and it is possible to see many palms from roadsides. However, access to several states of the region requires special permission.

Naga Hills, Chin Hills, and the Arakan Yoma

This area includes a long, curving range of mountains, approximately 950 km in length, that stretches from the Himalayan Foothills of Arunachal Pradesh in northeastern India southwards to Myanmar’s west coast along the Bay of Bengal. The northern parts of this range are known as the Naga Hills and Chin Hills (Fig. 2), and the southern part as the Arakan Yoma (Fig. 2). The highest point is Mount Victoria in Myanmar, at 3000m elevation. Also included here are the hills of the Assam Range (Garo, Khasi, and Jaintia hills), mostly in Meghalaya State in northeastern India. These mountains have large areas of montane rain forest.

Few palms are endemic to these mountains, although Pinanga griffithii and Wallichia nana are confined to the northern parts of the ranges. However, the mountains provide a high-elevation corridor so that several species from the more northerly ranges of the Himalayan Foothills occur farther to the south along these hills, such as Caryota maxima and Wallichia disticha. Conversely, some southern species reach northwards along this range, such as Calamus longisetus.

Henderson et al. (2005) have described the palms of northern Myanmar, on the eastern slopes of the Naga Hills, and Hodel (2004) has described a visit to see the palms of the Chin Hills and Arakan Yoma, including Mount Victoria. Gibbons and Spanner (1994) gave an account of a visit to see the palms, principally Trachycarpus martianus, of the Khasi Hills in India.

Andaman and Nicobar Islands

The Andaman and Nicobar islands (Fig. 2) represent, geologically, a continuation of the Arakan Yoma. They are a volcanic island chain stretching from north to south in the Bay of Bengal for approximately 800 km. The Andamans are about 350 km long, and consist of several hundred small islands. The main islands are the Greater Andamans and Little Andamans. The Nicobars are about 300 km long and consist of fewer islands, the largest of which is Great Nicobar.

The climate of the Andaman and Nicobar islands is tropical, and the islands were mostly covered by lowland rain forest. The most northerly Andamans are less than 200 km from the coast of Myanmar, and their flora is essentially a continuation of Myanmar’s. On the other hand, the most southerly of the Nicobars are only about 150 km from Sumatra, and their flora is a continuation of the Sumatran one. This division is reflected by the palms.

Twenty native species of palm occur in the Andaman Islands, and 11 in the Nicobars. Only four or five species are shared by both island groups. Remarkable is the diversity of Daemonorops—five species in the Andamans—a genus absent from the Nicobars.

Access to the Nicobar Islands is currently restricted, but the palms of the Andamans can be seen around Port Blair. Mathew and Abraham (1994) have described the palms of the Andamans and Nicobars.

Myanmar Central Lowlands

The central lowlands of Myanmar (Fig. 2), running through the central part of the country from north of Mandalay to Yangon, are mostly low-lying areas with a highly seasonal climate, giving rise to deciduous forests. The only higher-elevation area is the Pegu Yoma, a low mountain system running north–south and reaching almost to Yangon (the Shwedagon Pagoda is built on one of the most southerly outliers of the Pegu Yoma).

There are few palms in the central lowlands, except for huge numbers of Borassus flabellifer. However, the Pegu Yoma, famous for its teak forests, now highly disturbed, is quite rich in species, including such endemics as Pinanga hexasticha and Wallichia lidiae. Calamus arborescens is also abundant there.

Shan, Yunnan, and Guizhou Plateaus

This large mountainous area, centered on the Chinese provinces of Yunnan and Guizhou, also includes all Shan State, Myanmar, and parts of northern Thailand, northern Laos, and northwestern Vietnam. The Shan, Yunnan, and Guizhou plateaus (Fig. 2) are actually a highly dissected mountain system, with many of the valleys running in a north–south direction. In Guizhou there are large areas of karst limestone, giving rise to spectacular scenery.

In southwestern China, in the province of Yunnan, there are about 35 palm species. The best place to see these is in the most southerly prefecture of Xishuangbanna. The Xishuangbanna Tropical Botanical Garden is a good base from which to visit various nature reserves in the area, including the Xishuangbanna National Nature Reserve. A few palms of interest occur farther north in Yunnan, especially species of Trachycarpus. Gibbons and Spanner (1993) have described a journey in search of Trachycarpus nanus in central Yunnan, and another trip (Gibbons & Spanner 1995b) to see T. princeps in western Yunnan. Another palm of the Yunnan Plateau is Phoenix roebelinii. Although one of the most commonly cultivated ornamental palms, in the wild it has a highly fragmented and local distribution along the banks of the Mekong, Nu Jiang (Salween), and Lancang Jiang rivers.

In Myanmar, the palms of the Shan Plateau remain almost completely unknown. Much of Myanmar is currently restricted for foreigners, and it remains difficult to see the rich and diverse palm flora of this part of the country.

Southern China

This area includes all the Chinese provinces of Guangxi and Guangdong, and adjacent areas of Hunan, Jiangxi, and Fujian (Fig. 2). Also included here is the island province of Hainan. The southwest boundary of this region is the Red River in northern Vietnam, and so the region includes part of northeastern Vietnam.

Several palms occur in Guangxi and Guangzhou, but they tend to be few and far between, although the area is famous for its spectacular limestone scenery. However, there is one notable palm here, Guihaia, and both species can be seen in Guangxi. Perhaps the city of Guilin, the namesake of the genus, is the best place to see G. argyrata, which grows on limestone outcrops right in the city center (Dransfield et al. 1985).

There are about 26 native species of palm in Hainan, including 10 endemic species. The palm flora of Hainan is closely related to that of northern and central Vietnam, and there are some closely related pairs of species. Examples are Chuniophoenix humilis in Hainan and C. nana in Vietnam; Licuala hainanensis in Hainan and L. centralis in Vietnam; and Licuala fordiana in Hainan and L. radula in Vietnam. There are several major forest reserves in Hainan where palms can be seen, for example, the Bawangling National Nature Reserve, the Diaoluoshan National Forest Park, and the Jianfengling National Forest Park. The palms of Hainan have been described by Henderson and Guo Lixiu (2008).

Taiwan

The island of Taiwan (Fig. 2), lying off the southeast coast of China, is almost 400 km long and 140 km wide at its widest point. Most of the eastern part of the island is mountainous, with peaks reaching almost 4000m. Taiwan is dissected almost in half by the Tropic of Cancer, so much of the island is outside of the tropics. This is reflected by the flora—most of the plants from the central and northern parts of the island have affinities with temperate floras, especially with those of China and Japan. The plants of the southern parts, particularly the Hengchun Peninsula and the islands of Lanyu and Lutao, have affinities with the tropical flora of the Philippines.

Just seven species of palm occur in Taiwan, with three of them endemic (Arenga engleri, Calamus beccarii, and C. formosanus). Two species, Calamus siphonospathus and Pinanga tashiroi, occur only on the island of Lanyu, off the southwest coast of the main island, and represent the northernmost extension of the Philippine flora. Of the other two species, Livistona chinensis just makes it to Taiwan, occurring off the west coast on Chishan Island, and Phoenix loureiroi is widespread.

Ryukyu Islands

The Ryukyus (Fig. 2) are an island chain running for about 1000 km in a great arc from the northeastern tip of Taiwan to the southwestern tip of Japan, forming the eastern boundary of the East China Sea. They represent the exposed summits of submarine mountains, most of which are volcanic in origin. The largest island is Okinawa. The islands are outside of the tropics and have a subtropical climate with high rainfall.

Four species of palm occur on the Ryukyus, including the endemics Arenga ryukyuensis and Satakentia liukiuensis. Livistona chinensis also occurs there, and just reaches southern Japan, and an isolated population of Nypa fruticans occurs on Iriomote, hundreds of kilometers from its nearest neighbors in the Philippines. Pintaud and Setoguchi (1999) have described and illustrated Satakentia liukiuensis on Ishigaki, one of the Ryukyu Islands.

Bonin Islands

The Bonin Islands (Fig. 1), also known as the Ogasawara Islands, are a group of about 30 small, remote islands occurring in the western Pacific. They are about 1000 km south of Tokyo and are administered by Japan.

Two species of palm occur on the Bonin Islands, both endemic, Livistona boninensis and Clinostigma savoryanum.

Lowlands of Thailand, Laos, Cambodia, and Vietnam

This area includes the low-lying areas of southern and eastern Thailand, southern Laos, almost all of Cambodia, and the southern part of Vietnam (Fig. 2). Also included here are the deltas of two large rivers, the Chao Phraya in Thailand and the Mekong in Vietnam, and the Cardamon and Elephant mountain systems of southern Cambodia. Much of the low-lying area of this region is covered in semievergreen or dry deciduous forest, and consequently has few palms. However, there are exceptions.

There are several nonclimbing rattans in this region. In southern Laos, Calamus harmandii is endemic, and its recent rediscovery was described by Evans (2000). The enigmatic Areca laosensis occurs in the same area. Also in southern Laos and reaching across into eastern Thailand is Calamus acanthophyllus, which occurs in areas subject to burning. Its habitat is described by Evans and Sengdala (2001). In the Mekong Delta, Calamus salicifolius occurs along the main river and its tributaries, scrambling in scrub forest along river margins. Corypha lecomtei is widespread in this region. Along Cambodia’s coast, and just reaching into adjacent Thailand and Vietnam, there is a rich “man-grove” palm flora, including Calamus erinaceus, Licuala paludosa, Nypa fruticans, Oncosperma tigillarium, and Phoenix paludosa.

This low-lying, relatively dry region of Thailand, Laos, Cambodia, and Vietnam separates two major centers of palm diversity in Southern Asia—central and southern Vietnam, and Penisular Thailand.

Truong Son Range

The Truong Son Range (Fig. 2), often referred to as the Annamites, is a mountain range running for almost 1200 km along central and southern Vietnam’s border with Laos and Cambodia. The range varies from 50 to 75 km wide and is generally less than 2000m in elevation. The Truong Son Range is not continuous but comprises three separate upland areas. In the north a relatively narrow range runs along the border between Vietnam and Laos, from the Ca River in the north to Khe San in the south. This is made up of mostly low mountains, seldom reaching above 1300m elevation. Here there are large areas of karst limestone. The central part of the Truong Son Range comprises a broader, higher range, running from Khe San south through the Kon Tum and Play Ku plateaus. In the northern part of this central section a spur of mountains runs from west to east, to the coast just north of Da Nang. This range marks the boundary between the more seasonal northern part of Vietnam and the more tropical southern part. The southern part of the Truong Son comprises three large upland areas—the Da Lat, Di Linh, and Dac Lac plateaus.

The Truong Son Range has a diverse but still poorly known palm flora. The three upland areas each have their own endemic palms. In the northern ranges two species of Rhapis are endemic, R. puhuongensis and R. vidalii. The discovery of the former has been described by Trudgen et al. (forthcoming) and the latter by Averyanov et al. (2006). In the central part of the range, several species of Licuala, as well as Nenga banaensis and Caryota sympetala, are endemic. In the southern parts there are also endemic Licuala and Pinanga species, as well as several rattans. The central and southern parts of the Truong Son Range represent a previously unsuspected center of palm diversity. Many new species have recently been described from there (Henderson et al. 2008a, 2008b, 2008c), and many remain to be described. With about 75 known species and more to come, this area may eventually rival Peninsular Thailand in its palm diversity.

Probably the best place to see palms in the Truong Son Range, at least in the central part, is Bach Ma National Park near Hue. Here there are about 27 species of palm. In the northern part of the Truong Son Range there are fewer palms, but a good place to see these is Cuc Phuong National Park, with about 17 species. In the southern part of Truong Son Range, Cat Tien National Park is rich in palms, with about 20 species.

Peninsular Thailand and Myanmar

The southern part of Thailand and adjacent Myanmar is essentially a peninsula (Fig. 2), running north–south from just south of Bangkok, and continuing into Peninsular Malaysia. This peninsula, approximately 800 km long, is bounded on the western side by the Andaman Sea and on the eastern side by the Gulf of Thailand. The peninsula has a low mountain backbone, divided into several distinct ranges. The peninsula narrows near the southernmost border of Myanmar, in a region sometimes called the Isthmus of Kra.

This last of our palm regions is also the richest in terms of number of species. Many species from Peninsular Malaysia have their northernmost populations here. Rainfall is high in Peninsular Thailand and adjacent Myanmar, but falls off rapidly around the Isthmus of Kra. The palm flora north of the isthmus is much less diverse than that to the south. As many as 100 species of palm are confined to this peninsular region, almost one-third of all Southern Asian palms.

Although many of the palm species in Peninsular Thailand are Malaysian species that reach their northern limit in southern Thailand, there also appears to be a center of endemism in the central part of Peninsular Thailand and southern Myanmar. Such species as Calamus platyspathus, Caryota kiriwongensis, Iguanura tenuis, Kerriodoxa elegans, Licuala distans, L. merguensis, Pinanga fractiflexa, P. wataniana, and Wallichia marianneae are all restricted to this area, mostly on the western side of the peninsula, possibly associated with limestone soils.

Thailand has a well-developed system of national parks and other protected areas, and these are the best places to see palms in the wild. Unfortunately the most extreme southern part, adjacent to the border with Malaysia, has been politically unstable recently. However, the middle parts of the peninsula are rich in palms. Phuket, an easy flight from Bangkok, is a good place to start, and the Ton Sae Waterfall in Khao Pha Kaeo National Park is home to spectacular stands of Kerriodoxa elegans and many other species of palms (Dransfield 1983). Not far from Phuket, also in the central part of the peninsula, is Khao Sok National Park, where at least 26 species of palms may be seen, including a second population of Kerriodoxa. Khao Chong National Park near Trang and Raksa Warin near Ranong are also rich in palms.

For Myanmar, by far the richest area for palms is the southern part of the country, in Tanintharyi Division, again much of it off limits to foreigners. The islands of the Myeik Archipelago are very diverse. The best places to see palms are often the areas surrounding holy sites. For example, in the forests surrounding the Golden Rock one can see at least 10 species of palms. Hodel (2004) has described a visit in search of palms of Tanintharyi Division.

Layout of the Book

Forty-three genera are included in this book. This number includes all the naturally occurring genera in our area, as well as the commonly cultivated coconut, Cocos. A few other economically important palms are introduced into some places in Southern Asia (e.g., Elaeis guineensis and Metroxylon sagu), and many other ornamental palms are cultivated in parks and gardens, but these are beyond the scope of this guide.

A key is given to all the naturally occurring genera in our area as well as Cocos. Note that the characters used in this key apply only to the species in our area—and so the key may not work for species from outside the area.

Genera are arranged in alphabetical order. Accepted generic names are capitalized and in boldface, and are followed by generic synonyms. Each generic name is followed by its author, using abbreviations given in Govaerts and Dransfield (2005). Generic descriptions are based mostly on Uhl and Dransfield (1987), but emphasize nontechnical characters. Descriptions apply to the whole genus, even if certain features are not found in species in our area. Derivations of generic names are given for all genera, and in many cases are taken from a series of articles by Harold Moore (“What’s in a name”), published in the journal Principes in the 1960s and 1970s.

Numbers of species in each genus are taken from Govaerts and Dransfield (2005), with some modifications. The number of species recognized in each genus is based on my own interpretation and may not necessarily correspond with the reference works cited. The most recent references to the taxonomy of the genus are given, and these are usually the basis of the species I recognize. A total of 352 species are included in the book.

Keys are given to species in all genera with two or more species. An attempt has been made to use only those characters that are apparent to an observer in the field. Geography is used extensively in the keys, so they may not work for palms in cultivation of unknown origin.

Species within genera are arranged in alphabetical order. Accepted species names are in boldface, followed by their author.

Following the species Latin name, common names are given. These are taken from various sources—monographs, floras, herbarium specimen labels, and from local informants. These are only a selection of the many common names in use in the region, and a given common name is in no way an indication that this is the standard name. Common names need to be used with much caution. Because there are so many local languages and dialects in the area covered by this book, common names may not be recognized by local inhabitants throughout the area where a palm occurs. The same species may have many different common names, even within one country. I have made no attempt to add accents to common names, especially those of Vietnam. Country or region abbreviations following common names are based on Brummitt (2001): (And) = Andaman Islands, (Ban) = Bangladesh, (Bhu) = Bhutan, (Cbd) = Cambodia, (Chi) = China, (Ind) = India, (Jap) = Japan including the Ryukyu and Bonin Islands, (Lao) = Laos, (Mya) = Myanmar, (Nep) = Nepal, (Ncb) = Nicobar Islands, (Pak) = Pakistan, (Srl) = Sri Lanka, (Tai) = Taiwan, (Tha) = Thailand, (Vie) = Vietnam.

Species descriptions are based on two sources. First, on botanical monographs or floras cited after each genus description, and second on my own experiences with the palms in the herbarium or field. Characters that will enable one to identify a palm in the wild are given priority. For numbers, such as number of leaflets or number of flowering branches, ranges are usually given. For lengths and diameters, the maximum value is usually given.

Following the species description is a section on range and habitat. For range, political divisions (states or provinces) of countries or islands are given. In Laos, Thailand, and Vietnam, where there are many small provinces, larger, nonpolitical divisions are used (e.g., Northern, Central, and Southern for Laos and Vietnam, and North, Northeast, East, Southeast, Central, Southwest, and Peninsular for Thailand).

The most important uses are given. There are so many uses of palms that only a brief selection is possible.

Under synonyms I have included all the synonyms (even if from outside our area) listed in Govaerts and Dransfield (2005), with some minor modifications. Each name is followed by its author, using abbreviations in Govaerts and Dransfield. Illegitimate and invalidly published names, as well as names without descriptions, are excluded.

The maps are designed to show the natural distribution of each species. Dot maps are used, and each dot represents one or more herbarium specimens that I have examined. The data for these maps come from a database containing more than 4400 specimen rec ords. In a few cases, sight records are included, or records from reliable monographs and floras. As can be seen, all palms have patchy distributions. This is most likely a result of uneven collection density, but may also represent real distributions. Deforestation and habitat disturbance are so severe in many areas covered by this guide that many palms that formerly occurred in some area probably no longer do so. In the range and habitat section, political divisions may be given although no dot occurs in that division on the map. Such records are based on reliable literature reports. Dot maps are not given for introduced, cultivated species (Arenga pinnata, Cocos nucifera, and Phoenix dactylifera) or for other widespread species (e.g., Areca catechu, Borassus flabellifer, and Trachycarpus fortunei), or for a few other species with no specimens from our area.

There is at least one color image for each genus, and the number of images per genus is approximately proportional to the number of species. I have tried to illustrate species from countries other than Thailand, especially Myanmar and Vietnam, because the palms of Thailand have been so well illustrated by Hodel (1998) and Vatcharakorn (2005).

Table 1 Position of Southern Asian genera within the classification of Dransfield et al. (2005)
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Classification of Southern Asian Palms

The most recent classification of the palm family is that of Dransfield et al. (2005). I give the position of Southern Asian genera within that classification in Table 1.

Morphology of Palms

In this section I discuss the morphology of palms, and define all the terms that are used in the descriptions. While I have tried to keep the level of jargon to a minimum, some technical terms are unavoidable. Many important identification features are illustrated. The following discussion refers only to Southern Asian palms.

Stems of individual palms are described as clustered (i.e., an individual plant with several stems forming a clump) or solitary (an individual plant with only one stem). Most palms have free-standing stems—a few have short, subterranean stems and many have slender, climbing stems. Maximum heights and diameters of stems are given.

Leaves of palms are usually spirally arranged around the stem, rarely in one or a few planes. They are immediately divided into two types, palmate (or fan-shaped) and pinnate (or feathershaped).

Leaves of palmate-leafed palms are divided into several parts. The basal, sheathing part of the leaf is known as the sheath, and this is often very fibrous. At the apex of the sheath, above the point of insertion of the petiole, there is often a short extension known as the ocrea. The sheath is continuous with the petiole. Thorns occur along the margins of the petioles of many palmate-leafed palms. At the apex of the petiole there is usually a flap of material, where it joins the blade, known as the hastula. Some species of palmate-leafed palm have a short central axis, or rachis, and the leaf is then termed costapalmate.

The blades of palmate-leafed palms are usually divided into leaflets, and only two genera have undivided leaves—Johannesteijsmannia and a few species of Licuala. The blade may be divided part way or almost to the base. The number of leaflets per blade is given in the descriptions.

Leaflets of all palms are folded, and this folding takes place in two different ways. Most palmate-leafed palms have gutter-shaped folding (V-shaped in cross section, known as induplicate). A very few palmate palms have roof-shaped folding, and this is a useful character for identification. Roof-shaped folding (Λ-shaped in cross section, known as reduplicate) is common in pinnate-leafed palms.
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The structure of pinnate-leafed palms is essentially similar to that of palmate-leafed palms, with some modifications. Leaf sheaths is are always present, but in some species the sheaths are closed and form a structure known as the crownshaft. Ocreas are present in some pinnate palms, especially the rattans, where their form is useful in identification. A feature of the sheath found only in rattans (although not all) is the knee, a swollen projection of the sheath directly below the petiole. Petioles are usually well developed, but the hastula is absent or poorly developed in pinnate-leafed palms. The main axis of the leaf blade of pinnate-leafed palms is the rachis, and the rachis bears the leaflets.
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In climbing palms, the rattans, the rachis may be extended into a long, whiplike organ known as the cirrus (plural, cirri). A second organ associated with the climbing habit of rattans is the flagellum (plural, flagella). This borne on the leaf sheath, and is actually a modified inflorescence.

The number of leaflets along one side of the rachis is given. Leaflets are arranged in various ways, and the kind of arrangement is a useful character in identification. Most commonly, leaflets are regularly arranged along the rachis and spread in the same plane. Less commonly, leaflets are irregularly arranged, and leaflets spread in the same or different planes. Occasionally, pinnate leaves do not split, and an undivided leaf results. However, the venation is still pinnate.
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The apices of the leaflets are usually pointed, but in a few palms they are jagged or lobed. In a few genera, only the apical few leaflets have lobed apices. Some palms have leaflets that are silvery or gray on the lower surfaces, and this is always a useful identification character. Leaves of many Southern Asian palms are spiny, especially the rattans. Arrangement of spines, especially on the leaf sheaths, can also be a useful character in identification.
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One genus, Caryota, has bipinnate leaves, that is, the leaflets themselves are split again into secondary leaflets. Any palm with such leaves must be a Caryota.

There are two life-history strategies in palms. The most common strategy, known as iteroparity (also known as pleonanthy), is where an individual stem reproduces (i.e., produces inflorescences) over a relatively long period. The second, less-common strategy is where an individual stem reproduces over a relatively short period, and this is followed by death of the stem. This is known as semelparity (or hapaxanthy). In several semelparous palms, especially Corypha, all inflorescences are produced together above the leaves, and appear like one enormous inflorescence. However, like all other palms, these structures consist of several, separate inflorescences.

Many Southern Asian palms, including all the rattans, are dioecious. This means that individual plants of a species bear either male or female flowers.

The structures that bear flowers and fruits are referred to as inflorescences and infructescences, respectively. In a few species the inflorescences are borne below the crownshafts, but in most Southern Asian palms the inflorescences are borne among the leaves. Most palms have a single inflorescence at each node, but occasionally more than one can be produced, in some species of Arenga, for example.
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Inflorescences, like the leaves, consist of several parts. The basal axis, known as the peduncle, bears from one to many bracts. The very first bract is known as the prophyll, and the subsequent bracts on the peduncle as peduncular bracts. In many palms, particularly the calamoid palms, there are conspicuous bracts subtending all inflorescence branches. Most inflorescences are branched, and flowers are borne along the ultimate branches. Unbranched inflorescences are referred to as spicate. The arrangement of flowers along the branches is variable in palms, from solitary to paired, or commonly borne in threes of a central female and two lateral male flowers.

Fruits of palms come in a great variety of sizes, shapes, and colors. Size ranges from a few millimeters to almost 20 cm in diameter (e.g., in Borassus). Shape ranges from rounded (i.e., globose) to ellipsoid (i.e., football-shaped) to ovoid (i.e., egg-shaped), and there are various permutations of these shapes. In most palm fruits the remains of the stigmas (stigmatic remains) persist at the apices of the fruits, but in a few they are displaced to the base of the fruits. Almost all palm fruits are green as they mature, but ripen to a variety of colors, commonly black, yellow, or red.
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The fruits of all calamoid palms are covered with overlapping scales. Most palm fruits have one seed, but it is not uncommon to have twoor three-seeded fruits. The endosperm of palms is termed either ruminate (i.e., with uneven indentations of the seed coat) or homogeneous (without such indentations). Both conditions are visible only when the seed is cut in half.

Germination in palms follows one of two patterns. In most species, the seedling develops next to the seed, and this is known as adjacent germination. In other species, the seedling develops at some distance from the seed, and this is known as remote germination. The first seedling leaf is either undivided, bifid, or palmate. Most palms with adjacent germination have bifid seedling leaves, and most palms with remote germination have undivided seedling leaves, but there are several exceptions to this.
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	Key to the Genera of Palms in Southern Asia


	1a. Leaves palmate or costapalmate
	2.


	1b. Leaves pinnate (or pinnately veined if undivided) or bipinnate
	17.


	2a. Leaf blades undivided; Thailand (Peninsular)
	3.


	2b. Leaf blades divided into leaflets; all areas including Thailand (Peninsular)
	4.


	3a. Leaf blades diamond-shaped
	Johannesteijsmannia.


	3b. Leaf blades rounded
	Licuala (L. peltata var. sumawongii).


	4a. Hastulas absent
	5.


	4b. Hastulas present
	6.


	5a. Petioles deeply channeled; China (Hainan) and Vietnam (Northern)
	Chuniophoenix.


	5b. Petioles not deeply channeled; Afghanistan and Pakistan
	Nannorrhops.


	6a. Leaf sheaths smooth, not fibrous, with a triangular cleft at the base
	7.


	6b. Leaf sheaths fibrous, not split at the base
	10.


	7a. Stems branching dichotomously above ground; India (Guyjarat, Maharashtra)
	Hyphaene.


	7b. Stems not branching; widespread
	8.


	8a. Petiole margins without thorns; blades divided almost to the base into numerous segments, and these again divided into leaflets; Thailand (Peninsular)
	Borassodendron.


	8b. Petiole margins with thorns; blades divided for about half their length into leaflets; widespread including Thailand (Peninsular)
	9.


	9a. Petiole margins with regularly arranged thorns; fruits to 7 cm diameter; inflorescences produced simultaneously above the leaves, their production ending the life of stem
	Corypha.


	9b. Petiole margins with irregularly arranged thorns; fruits to 20 cm diameter; inflorescences produced sequentially among the leaves, their production not ending the life of stem
	Borassus.


	10a. Petiole margins with thorns
	11.


	10b. Petiole margins without thorns
	14.


	11a. Leaflets split to their bases into multifold, wedge-shaped leaflets with lobed apices
	Licuala.


	11b. Leaflets not or seldom split to their bases, single or multifold, not wedge-shaped, with pointed or split apices
	12.


	12a. Petioles with 2 yellow stripes on the lower surfaces; fruits to 12 cm diameter, with warty surfaces; Thailand (Peninsular)
	Pholidocarpus.


	12b. Petioles without yellow stripes on the lower surfaces; fruits to 2.5 cm diameter, not warty; widespread including Thailand (Peninsular)
	13.


	13a. Adult leaves markedly costapalmate; petioles with stout thorns along the margins; fruits globose to ellipsoid, not grooved
	Livistona.


	13b. Adult leaves not costapalmate; petioles with small, blunt teeth along the margins; fruits kidney-shaped or oblong, grooved
	Trachycarpus.


	14a. Leaflets green on the lower surface, the margins with scarcely visible thorns
	Rhapis.


	14b. Leaflets grayish or silvery white on the lower surface, the margins without thorns
	15.


	15a. Leaflets-shaped (reduplicate) in cross section; China (Guangxi, Guangdong) and Vietnam (Northern)
	Guihaia.


	15b. Leaflets V-shaped (induplicate) in cross section; Thailand (Peninsular)
	16.


	16a. Stems clustered, to 8 cm diameter
	Maxburretia.


	16b. Stems solitary, to 20 cm diameter
	Kerriodoxa.


	17a. Leaflets at the base of the leaf modified into into green, straight spines
	Phoenix.


	17b. Leaflets at the base of the leaf not modified into spines
	18.


	18a. Stems, leaves, and inflorescences spiny
	19.


	18b. Stems, leaves, and inflorescences not spiny
	30.


	19a. Leaf sheaths forming a crownshaft; inflorescences borne below the crownshaft; fruits smooth, not covered with overlapping scales
	Oncosperma.


	19b. Leaf sheaths not forming a crownshaft; inflorescences borne among the leaves; fruits covered with overlapping scales
	20.


	20a. Stems thin and flexible, climbing, with either flagella or cirri
	21.


	20b. Stems stiff and erect, sometimes short and subterranean, not climbing, without flagella or cirri
	27.


	21a. Leaflets narrowly to broadly rhomboidal, with jagged apices, usually silvery on the lower surfaces; climbing stems branching above ground
	Korthalsia.


	21b. Leaflets not rhomboidal, usually with pointed apices, green on the lower surfaces, rarely silvery; climbing stems branching only at ground level, rarely above ground
	22.


	22a. Knees on leaf sheaths absent; inflorescences borne simultaneously at apex of stem, their production ending life of stem; female flowers solitary
	23.


	22b. Knees on leaf sheaths usually present; inflorescences borne sequentially along the stem, their production not ending life of stem; female flowers paired
	25.


	23a. Leaflets usually silvery gray, rarely green on the lower surfaces, without scales; inflorescence branches covered with prominent, overlapping bracts, these obscuring the flowers
	Plectocomia.


	23b. Leaflets green on the lower surfaces, with small, brown scales; inflorescence branches without prominent, overlapping bracts, the flowers visible
	24.


	24a. Leaf sheath spines scattered, sometimes absent; ocreas present; leaflets with conspicuous, yellow spines on the upper surfaces; fruits covered with normal-sized scales
	Plectocomiopsis.


	24b. Leaf sheath spines arranged in rows; ocreas absent; leaflets without conspicuous, yellow spines on the upper surfaces; fruits covered with minute scales
	Myrialepis.


	25a. Inflorescences covered with only 1 bract, this covering the flowers and splitting as the fruits develop; Thailand (Peninsular)
	Ceratolobus.


	25b. Inflorescences covered with several bracts, these not covering the flowers; widespread including Thailand (Peninsular)
	26.


	26a. Cirri always present; inflorescences not flagellate, usually shorter than the leaves, with boat-shaped bracts splitting their entire length and then either falling off or remaining attached and enclosed by the prophyll, without grapnel-like spines
	Daemonorops.


	26b. Cirri present or absent; inflorescences flagellate or nonflagellate, usually longer than the leaves, with sheathing, tubular bracts not or only briefly splitting and remaining attached, not enclosed by the prophyll, usually with grapnel-like spines
	Calamus.


	27a. Inflorescences arising from the center of the leaves, stout and erect with no apparent branches, to 3 m long; stems often with dense stilt roots at the base
	Eugeissona.


	27b. Inflorescences borne among the leaves, not stout and erect, branched, to 2 m long; stems without stilt roots at the base
	28.


	28a. Stems subterranean or erect; ocreas present, often conspicuous
	Calamus.


	28b. Stems always short and subterranean, or creeping; ocreas absent
	29.


	29a. Fruits not spiny; leaflets at apex of leaf split, not forming a broad, compound apical leaflet
	Eleiodoxa.


	29b. Fruits spiny; leaflets at apex of leaf usually forming a broad, compound apical leaflet, sometimes the apical leaflets split
	Salacca.


	30a. Leaf sheaths closed and forming a crownshaft; inflorescences borne below the crownshaft
	31.


	30b. Leaf sheaths open, not forming a crownshaft; inflorescences borne among the leaves
	40.


	31a. Leaflets with pointed apices
	32.


	31b. Leaflets, at least the apical ones, with lobed or jagged apices
	36.


	32a. Crownshafts red or orange
	Cyrtostachys.


	32b. Crownshafts green or grayish green
	33.


	33a. Bonin and Ryukyu islands
	34.


	33b. Nicobar Islands and southern India
	35.


	34a. Flowering branches hairy; inflorescence bracts 3 (prophyll and 2 peduncular bracts); Ryukyu Islands
	Satakentia.


	34b. Flowering branches smooth; inflorescence bracts 2 (prophyll and 1 peduncular bract); Bonin Islands
	Clinostigma.


	35a. Basal 2 branches of the inflorescences strongly recurved; fruits orange to red, with apical stigmatic remains; Nicobar Islands
	Rhopaloblaste.


	35b. Basal 2 branches of the inflorescences not recurved; fruits brown or black, with basal stigmatic remains; southwestern India and Nicobar Islands
	Bentinckia.


	36a. Inflorescences with 2 bracts (or bract scars); all or most leaflets with lobed or jagged margins
	37.


	36b. Inflorescences with only 1 bract (or bract scar); only apical leaflets with lobed margins
	38.


	37a. Stems solitary, to 12 m tall and 12 cm diameter; Sri Lanka
	Loxococcus.


	37b. Stems usually clustered, sometimes solitary, to 4 m tall and 3.5 cm diameter; Myanmar and Thailand (Peninsular)
	Iguanura.


	38a. Apical few nodes of stems covered with reddish brown or gray scales; apical part of flowering branches not shriveling, male and female flowers borne all along the flowering branches
	Pinanga.


	38b. Apical few nodes of stems green, without scales; apical part of flowering branches with male flowers only, shriveling after flowers are shed.
	39.


	39a. Female flowers much larger than males, borne only at bases of flowering branches; most of the flowering branches shriveling after flowers are shed; apical pair of leaflets conspicuously lobed
	Areca.


	39b. Female flowers the same size or smaller than the males, borne along about three-quarters of the flowering branches; apical pair of leaflets obscurely lobed
	Nenga.


	40a. Leaves bipinnate
	Caryota.


	40b. Leaves pinnate
	41.


	41a. Leaflets with lobed or jagged apices
	42.


	41b. Leaflets with pointed apices
	46.


	42a. Leaflets green on the lower surfaces
	43.


	42b. Leaflets silvery gray on the lower surfaces
	44.


	43a. Inflorescences with 2 bracts (or bract scars); all or most leaflets with jagged margins
	Iguanura.


	43b. Inflorescences with only 1 bract (or bract scar); only apical leaflets with lobed margins
	Pinanga.


	44a. Stems to 20m tall and 25 cm diameter, clean, not covered in persistent leaf bases
	Orania.


	44b. Stems usually smaller, covered with persistent leaf bases
	45.


	45a. Leaflets strongly asymmetrical, scarcely to deeply lobed along the margins; sepals of male flowers joined at their bases into a cupule.
	Wallichia.


	45b. Leaflets more or less symmetrical, notched but usually not lobed along the margins; sepals of male flowers free to the bases and overlapping
	Arenga.


	46a. Stem creeping, seldom visible; leaves erect
	Nypa.


	46b. Stem erect; leaves spreading
	Cocos.





The Palms of Southern Asia

ARECA L.

(Gigliolia Becc., Mischophloeus Scheff.,
Pichisermollia H. C. Monteiro)

Stems are solitary or clustered and range from tall to short or subterranean. They are usually green and ringed with conspicuous leaf scars, and some species have prominent stilt roots at the base. Leaves are pinnate or occasionally undivided and 4–12 in number. Leaf sheaths are closed and form a distinct, green, yellowish, or rarely bright red (not ours) crownshaft, although in some species this does not develop and the leaf sheaths are open. The leaf rachis is sometimes strongly recurved but in most species spreads horizontally. Leaflets are usually regularly arranged along the rachis and always spread in the same plane. They are one-to several-veined and thus can be of different widths. Sometimes, especially at the leaf apex, the leaflets are joined with only short splits at the apices, resulting in compound leaflets with lobed apices.

Inflorescences are branched to three orders (rarely spicate) and are usually borne below the crownshaft, sometimes among the leaves. They are covered in bud with just one bract, the prophyll. After this bract falls away the flowering branches spread or, less often, remain stiffly erect. Flowers are unisexual and are borne in threes of a central female and two lateral males. The female flowers are much larger than the males. Usually these groups of three flowers are borne at the bases of the flowering branches (as are the fruits), and above them are male flowers only. These male flowers may be paired or solitary. This part of the flowering branches, with male flowers only, is often thin and rots away after the flowers are shed, or shrivels and persists as a “tail” as the fruits develop. Fruits are small to moderate in size, ellipsoid to globose or spindle-shaped, commonly beaked, usually bright red, and one-seeded. The seeds of one species, A. catechu, are chewed, and the local name for these seeds in southern India is adeka or adaka, hence the name of the genus. The endosperm is ruminate, germination is adjacent, and the seedling leaf is bifid.

Areca contains about 50 species, naturally occurring from Sri Lanka and northeastern India through Indochina and into Southeast Asia as far east as New Guinea and the Solomon Islands. They are usually small to moderate, understory palms, except for the taller, cultivated A. catechu. The genus is most diverse in Southeast Asia, particularly Borneo, and there are only five species in our area (Hodel 1998; Lim & Whitmore 2001a). There is no recent treatment of the genus.

PLATE 1

Areca catechu L.

doma (Bhu), pin lang (Chi, Tai), gua, supari (Ind), cun pan, kunti (Mya), mark (Tha), cau (Vie), areca nut palm, betel nut palm

Field characters. Stems solitary, to 20 m tall and 20 cm diameter. Petioles very short; leaf rachis recurved, to 2 m long with to 30 regularly and closely arranged leaflets per side, these stiffly erect. Inflorescences branched to 3 orders; flowering branches yellowish green; male flowers solitary, alternate along flowering branches; stamens 6; fruits ovoid, to 8 cm long and 6 cm diameter, yellow, orange, or red.

Range and habitat. Widely cultivated throughout our area (and also in the Asian tropics and western Pacific) and commonly seen around houses, rarely naturalized (no map provided).



	Key to the Species of Areca




	1a. Stems solitary, to 20 m tall and 20 cm diameter; male flowers solitary, alternate along the flowering branches; cultivated, rarely naturalized

	A. catechu.




	1b. Stems clustered or less often solitary, to 6 m tall and 7 cm diameter; male flowers paired, borne on one side of the flowering branches; naturally occurring, rarely cultivated

	2.




	2a. Petioles very short or absent; inflorescences with rigid, erect flowering branches arranged in a fan shape; Thailand (Peninsular)

	A. tunku




	2b. Petioles usually well developed; inflorescences with flexible, spreading flowering branches not arranged in a fan shape; widespread, including Thailand (Peninsular)

	3.




	3a. Sri Lanka

	A. concinna.




	3b. Andaman and Nicobar islands, Bangladesh, Cambodia, India, Laos, Myanmar, Thailand, and Vietnam

	4.




	4a. Stamens 3; Andaman and Nicobar islands, Bangladesh, Cambodia, India, Laos, Myanmar, Thailand, and Vietnam

	A. triandra.




	4b. Stamens 6; Laos and Vietnam

	A. laosensis





Uses. An important, cultivated species. The sliced seeds are chewed as a mild narcotic, and there are many other minor uses.

Synonyms. Areca cathechu Burm. f., Areca faufel Gaertn., Areca hortensis Lour., Areca himalayana Griff., Areca nigra Giseke, Sublimia areca Comm.

Areca concinna Thwaites

lenteri, lenatheriya (Srl)

[image: image]

Field characters. Stems clustered, to 5 m tall and 6 cm diameter. Petioles to 15 cm long; leaf rachis arching, to 1.5 m long with to 20 regularly arranged leaflets per side, these closely to distantly spaced and spreading horizontally. Inflorescences branched to 2 orders; flowering branches yellowish green; male flowers paired, borne on one side of flowering branches; stamens 6; fruits globose to ovoid, to 3 cm long and 1.2 cm diameter, red.

Range and habitat. Sri Lanka; lowland rain forest, often in swampy places at low elevations.

Uses. The seeds are chewed as a substitute for A. catechu.

Notes. Difficult to distinguish from A. triandra.

Areca laosensis Becc.

[image: image]

Field characters. Stems solitary or clustered, to 2.5 cm diameter, height not known. Petioles to 10 cm long; leaf rachis at least 1 m long with few regularly arranged leaflets per side. Inflorescences branched to 2 orders; flowering branches yellowish green; male flowers paired, borne on one side of flowering branches; stamens 6; fruits not known.

Range and habitat. Laos (Southern) and Vietnam (Southern); lowland rain forest or deciduous forest at low elevations.

Uses. The seeds are used as a substitute for those of A. catechu.

Notes. Known only from two old specimens, one collected in Laos in 1877 and the other in Vietnam in 1923. These appear intermediate between A. triandra, in their paired male flowers, and A. catechu, in their six stamens, and may represent hybrids.

PLATES 1 & 2

Areca triandra Roxb

abaradah (And, Ncb), khur (Ind), tau kunti, thaung paw conthee (Mya), mark-nang-ling, tao kao (Tha), cau rung (Vie)

[image: image]

Field characters. Stems clustered, rarely solitary, to 6 m tall and 7 cm diameter, often with stilt roots. Petioles to 50 cm long; leaf rachis arching, to 2 m long with 10–40 regularly arranged leaflets per side, these distantly spaced and spreading horizontally. Inflorescences branched to 3 orders; flowering branches yellowish green; male flowers paired, borne on one side of flowering branches; stamens 3; fruits ellipsoid to ovoid, to 2.5 cm long and 1.5 cm diameter, red.

Range and habitat. Andaman and Nicobar islands, Bangladesh, Cambodia, India (Assam, Meghalaya, Sikkim), Laos, Myanmar (Kachin, Kayin, Tanintharyi), Thailand (East, North, Peninsular, Southeast, Southwest), and Vietnam (Central, Southern) (also in Borneo, Java, Sumatra, and Peninsular Malaysia); lowland to montane rain forest, rarely cultivated, to 1500 m elevation.

Uses. The seeds are used as a substitute for those of A. catechu.

Notes. A widespread and variable species with a scattered distribution. There are many local forms, some with solitary stems, some with clustered stems; some with few broad leaflets, some with numerous narrow leaflets; and some with yellow flowers and some with white flowers. Habitat is also variable, ranging from steep mountain slopes to margins of fast-flowing rivers (rheophytic form).

Synonyms. Areca aliceae W. Hill., Areca borneensis Becc., Areca humilis Blanco, Areca latiloba Ridl., Areca laxa Buch.-Ham., Areca montana Ridl., Areca nagensis Griff., Areca polystachya (Miq.) H. Wendl., Areca recurvata Hodel, Areca triandra var. bancana Scheff., Nenga nagensis (Griff.) Scheff., Ptychosperma polystachyum Miq.

Areca tunku J. Dransf. & C. K. Lim

[image: image]

Field characters. Stems solitary, to 4 m tall and 6 cm diameter, with stilt roots. Petioles very short or absent, the leaf bases trapping leaf litter; leaf rachis arching, to 2.5 m long with 5–24 regularly or slightly irregularly arranged leaflets per side, these spreading horizontally. Inflorescences branched to 1 order (rarely to 2 orders), with thick, rigid, erect, reddish purple flowering branches arranged in a fan shape; male flowers paired or solitary, borne on one side of flowering branches; stamens 6; fruits ovoid or obovoid, to 4.5 cm long and 3 cm diameter, purple-brown.

Range and habitat. Thailand (Peninsular) (also in Sumatra and Peninsular Malaysia); lowland rain forest to 800 m elevation.

Uses. None recorded.

Synonym. Areca bifaria Hodel

ARENGA Labill.

(Saguerus Steck, Gomutus Corrêa, Blancoa
Blume, Didymosperma H. Wendl. & Drude)

Stems are clustered and sometimes spread by stolons, or are less often solitary. They are usually covered with persistent, fibrous leaf bases. Leaves are pinnate (seldom undivided) and 5–30 in number. Leaf sheaths are open and often very fibrous, and the sheaths of dead leaves commonly persist on the stems. Petioles are usually covered with distinctive scales. Leaflets vary in shape from linear to rhomboidal and are sometimes lobed, but they always have jagged apices. The bases of the leaflets in some species have an unusual ear-shaped projection that overlaps the rachis. Leaflets are either regularly or irregularly arranged, but the basal few leaflets are often borne in a cluster, even when the leaflets on the rest of the leaf are regularly arranged. Leaflets are usually silvery gray on the lower surface.

Inflorescences are branched to two orders (rarely spicate) and are borne among the leaves. Number of flowering branches ranges from 1 to more than 100. Flowering behavior in Arenga is unusual. Most species are semelparous, but a few species are iteroparous (only one species in our area). Inflorescences are usually solitary at the nodes, although some species can have more than one inflorescence at each node. Inflorescences are covered with several persistent bracts. Flowers are unisexual and are borne in threes of a central female and two lateral males. However, often either female or male flowers of an inflorescence do not develop, giving unisexual inflorescences. Commonly female inflorescences are borne at the apex of the stem, and male ones below. Fruits are usually quite large; ellipsoid, globose, ovoid, or oblong; red, yellowish, or purplish; and one-to three-seeded. The mesocarp contains crystals of calcium oxalate (known as raphides). Although an irritant to humans, these do not deter palm civets and other animals that eat the fruits. The endosperm is homogeneous, germination is remote, and the seedling leaf is either undivided or bifid with jagged margins. The genus gets its name from the Latinized form of a common name for one species, aren or areng.

Arenga contains about 20 species, widely distributed from India to Southeast Asia, and reaching New Guinea and Australia. Ten species occur in our area (Henderson 2006; Mogea 1991). Arenga nana is now included in Wallichia, as W. nana (Henderson 2007a).

Arenga is distinguished with difficulty from Wallichia, based on the form of the sepals of male flowers (Uhl & Dransfield 1987). This character is difficult to observe, and male flowers are seldom available. Most species of Arenga, at least in our area, have leaflets that are linear and more or less symmetrical, and are not or scarcely lobed on the margins, in contrast to most Wallichia species. Unfortunately there are several exceptions (A. caudata, A. hastata, A. longicarpa, and A. rheophytica), but these have leaflets with long, pointed apices, unlike those of Wallichia. Leaflet shape and size are useful in identification, and these are illustrated in Figure 3. Note that leaflet shape of A. obtusifolia (not illustrated) is very similar to that of A. pinnata, and that of A. wightii is similar to that of A. micrantha.

The species of Arenga can be divided into two subgenera, and the following key is arranged according to these. Subgenus Arenga, at least in our area, contains larger palms and the leaflets are always numerous, linear, and usually have ears at the base. Subgenus Didymosperma contains smaller palms and the leaflets are fewer, broader and lobed, and do not have ears at the base.

PLATE 2

Arenga caudata (Lour.) H. E. Moore

tao ’hang (Lao), mimbaw (Mya), rang nu, tan (Tha),
dung dinh, bac bo (Vie)

Field characters. Stems clustered, to 1.5 m tall and 2 cm diameter, semelparous. Leaves to 1 m long, ending in a triangular leaflet; leaflets linear to rhomboidal, without basal ears, with elongate apices, regularly or irregularly arranged and spreading in the same plane, to 10 per side of rachis (sometimes blade undivided and lobed), silvery gray on the lower surfaces. Inflorescences solitary (or sometimes male ones multiple at each node), to 0.5 m long, spicate or sometimes with 2 or 3 flowering branches; fruits ellipsoid, to 1.5 cm long and 0.8 cm diameter, red.

[image: image]

Figure 3. Leaflet Shapesof Arenga Species



	Key to the Species of Arenga




	1a. Leaflets numerous, to 150 per side of rachis, linear, usually with ears at the bases (subgenus Arenga)

	2.




	1b. Leaflets fewer, to 10 per side of rachis, variously shaped, often rhomboidal or lobed, less often linear, without ears at the bases (or occasionally leaves undivided) (subgenus Didymosperma)

	8




	2a. Stems solitary

	3.




	2b. Stems clustered

	5.




	3a. Stems to 20 m tall; leaflets irregularly arranged and spreading in different planes; usually cultivated

	A. pinnata.




	3b. Stems to 12 m tall; leaflets regularly arranged and spreading in the same plane, sometimes slightly irregularly arranged; naturally occurring

	4.




	4a. Stems to 12 m tall and 60 cm diameter; leaflets 80–150 per side of rachis; Cambodia, China (Guangxi, Hainan, Yunnan), Laos, Myanmar, Thailand, and Vietnam

	A. westerhoutii.




	4b. Stems to 2 m tall and 15 cm diameter; leaflets to 35 per side of rachis; Bhutan, China (Tibet), and northeastern India

	A. micrantha.




	5a. Stems to 20 m tall, with stolons; leaflets spreading in slightly different planes; Thailand (Peninsular)

	A. obtusifolia.




	5b. Stems to 7 m tall, without stolons; leaflets spreading in the same plane; Ryukyu Islands, Taiwan, and southwestern India

	6.




	6a. Stems to 7 m tall and 30 cm diameter; southwestern India

	A. wightii.




	6b. Stems to 4 m tall and 15 cm diameter; Ryukyu Islands and Taiwan

	7.




	7a. Leaflets strongly ribbed on upper surfaces, lobed only near the apices; Japan (Ryukyu Islands)

	A. ryukyuensis.




	7b. Leaflets flat on upper surfaces, lobed near the middle and at the apices; Taiwan

	A. engleri.




	8a. Inflorescences with 2–8 flowering branches; China (Guangdong)

	A. longicarpa.




	8b. Inflorescences with 1–3 flowering branches; Cambodia, China (Hainan), Laos, Myanmar, Thailand, and Vietnam

	9.




	9a. Leaves ending in a pair of leaflets; leaflets borne on short stalks, paler green on the lower surfaces; stems iteroparous

	A. hastata.




	9b. Leaves ending in a single leaflet; leaflets not borne on short stalks, silvery gray on the lower surfaces; stems semelparous

	A. caudata.
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Range and habitat. Cambodia, China (Guangxi, Hainan), Laos, Myanmar (Tanintharyi), Thailand (East, Northeast, Southeast), and Vietnam (also in Peninsular Malaysia); lowland rain forest or deciduous forest, sometimes on limestone outcrops, to 700 m elevation.

Uses. The leaves are used to weave hats.

Notes. A common, widespread, and extremely variable species. Four varieties have been recognized (Mogea 1991) but there are many different local forms and the varieties cannot be satisfactorily distinguished. Some of these forms are so distinct that they should probably be recognized at the species level, for example, a rheophytic form from Vietnam (Plate 2). Arenga caudata is greatly in need of a modern revision.

Synonyms. Arenga hookeriana (Becc.) Whitmore, Blancoa caudata (Lour.) Kuntze, Borassus caudatus Lour., Didymosperma caudatum (Lour.) H. Wendl. & Drude, Didymosperma caudata var. stenophylla Becc., Didymosperma caudatum var. tonkinense Becc., Didymosperma hookeriana Becc., Didymosperma tonkinense (Becc.) Gagnep., Wallichia caudata (Lour.) Mart.

Arenga engleri Becc.

shan-tsong, soan-tsang, tsung (Tai)

[image: image]

Field characters. Stems clustered, to 4 m tall and 15 cm diameter, semelparous. Leaves to 3 m long, ending in a triangular leaflet; leaflets linear, with basal ears but these poorly developed, briefly lobed near the middle and at the apices, regularly arranged and spreading in the same plane, 38–41 per side of rachis, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 0.6 m long, with to 15 flowering branches; fruits globose, to 1.5 cm diameter, orange to reddish.

Range and habitat. Taiwan; western lowlands in open places or lowland rain forest, to 850 m elevation.

Notes. Mogea (1991) confused this species with A. tremula from the Philippines. As pointed out by Henderson (2006), A. engleri is native to Taiwan, although widely cultivated elsewhere as an ornamental.

Synonyms. Arenga tremula var. engleri (Becc.) Hatus., Didymosperma engleri (Becc.) Warb.

Arenga hastata (Becc.) Whitmore

[image: image]

Field characters. Stems clustered, to 2 m tall and 1.2 cm diameter, iteroparous. Leaves to 1 m long, ending in a pair of leaflets; leaflets broadly and irregularly triangular, borne on short stalks, without basal ears, regularly arranged and spreading in the same plane, to 5 per side of rachis, paler green on the lower surfaces. Inflorescences solitary at each node, to 0.5 m long, with 1 flowering branch; fruits globose, to 0.7 cm diameter, purple-brown.

Range and habitat. Thailand (Peninsular) (also in Borneo, Peninsular Malaysia, and Sumatra); lowland rain forest to 300 m elevation.

Uses. None recorded.

Notes. The presence of this species in Thailand is doubtful. It is based on a single specimen, possibly misidentified, and the species is not included in the list of Dransfield et al. (2004).

Synomyms. Arenga borneensis (Becc.) Dransf., Blancoa borneensis (Becc.) Kuntze, Blancoa hastata (Becc.) Kuntze, Didymosperma borneense Becc., Didymosperma hastatum Becc.

Arenga longicarpa C. F. Wei

[image: image]

Field characters. Stems clustered, to 3 m tall and 7 cm diameter, semelparous. Leaves to 2.5 m long, ending in a triangular leaflet; leaflets few, elongate, lobed, without basal ears, regularly arranged and spreading in the same plane, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 0.5 m long, with 2–8 flowering branches; fruits ovoid to oblong, curved, 2-seeded and 1.8 cm long and 1 cm diameter, purple.

Range and habitat. China (Guangdong); lowland rain forest or secondary forest, to 750 m elevation.

Uses. None recorded.

Arenga micrantha C. F. Wei

guanglang (Chi)

[image: image]

Field characters. Stems solitary, to 2 m tall and 15 cm diameter, semelparous. Leaves to 3 m long, ending in a triangular leaflet; leaflets linear, with basal ears, regularly arranged and spreading in the same plane, to 35 per side of rachis, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 1 m long, with to 100 flowering branches; fruits not known.

Range and habitat. Bhutan, China (Tibet), and India (Arunachal Pradesh, Sikkim, West Bengal); montane rain forest at 1400-2150 m elevation.

Notes. Noltie (2000) considered that this species could be dioecious.

Arenga obtusifolia Mart.

prao nuu (Tha)

[image: image]

Field characters. Stems clustered, to 20 m tall and 30 cm diameter, with stolons to 15 m long, iteroparous. Leaves to 10 m long, ending in a triangular leaflet; leaflets linear, with basal ears, regularly to somewhat irregularly arranged and spreading in slightly different planes, to 100 per side of rachis, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 2 m long, with to 40 flowering branches; fruits ellipsoid, to 6 cm long and 4 cm diameter, yellowish green.

Range and habitat. Thailand (Peninsular) (also in Java, Peninsular Malaysia, and Sumatra); lowland rain forest or secondary forest, to 700 m elevation.

Notes. In Thailand known only from Khao Nam-khang National Park, Songkhla (Pongsattayapipat & Barfod 2005).

Synonym. Gomotus obtusifolius Blume

Arenga pinnata (Wurmb) Merr

taung-ong (Mya), long-chit (Tha), sugar palm

Field characters. Stems solitary, to 20 m tall and 60 cm diameter, semelparous. Leaves to 8 m long, ending in a triangular leaflet; leaflets linear, with basal ears, irregularly arranged and spreading in different planes (sometimes almost regularly arranged on younger plants), to 150 per side of rachis, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 2.5 m long, with to 50 flowering branches; fruits globose to ovoid, to 7 cm long and 6 cm diameter, greenish, yellowish, or orangish.

Range and habitat. Rare in our area (but also in Celebes, Malaysia, New Guinea, Philippines, and Indonesia), usually cultivated near villages or planted as an ornamental, to 700 m elevation, rarely to 1200 m (no map provided).

Uses. The sugar palm was formerly an important source of sugar, especially in Malaysia and Indonesia, derived from tapping the inflorescences. Tapping is still carried out on a local scale. There are many other minor uses.

Notes. Arenga pinnata is rare in our area. The only population known from Thailand (Peninsular), between Krabi and Trang, may represent a distinct species or may be a form of A. westerhoutii.

Synonyms. Arengagomuto Merr., Arenga griffithii Seem., Arenga saccharifera Labill., Borassus gomutus Lour., Caryota onusta Blanco, Gomutus rumphii Correa, Gomutus saccharifera (Labill.) Sprengel, Gomutus vulgaris Oken, Saguerus gamuto Houtt., Saguerus saccharifera (Labill.) Blume, Saguerus pinnatus Wurmb, Saguerus rumphii (Correa) Roxb., Sagus gomutus (Lour.) Perr.

Arenga ryukyuensis Henderson

kuro-tsugu, mani (Jap)

[image: image]

Field characters. Stems clustered, to 2 m tall and 20 cm diameter, semelparous. Leaves to 2 m long, ending in a triangular leaflet; leaflets linear, with basal ears but these poorly developed, briefly lobed only near the apices, regularly arranged and spreading in the same plane, 32-48 per side of rachis, strongly ribbed on the upper surfaces, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 0.5 m long, with to 30 flowering branches; fruits globose, to 1.8 cm diameter, orange to reddish.

Range and habitat. Japan (Ryukyu Islands), and possibly, in historical times, in southern Japan; open places or scrub forest, to 300 m elevation.

Notes. Previously confused with A. engleri (Henderson 2006). It has been introduced into the Bonin Islands.

Arenga westerhoutii Griff.   PLATE 3

chok (Cbd), dong dong fen, guanglang (Chi), taw-ohn, toung-on (Mya), long-gupp, rang kai (Tha), bung bang (Vie)

[image: image]

Field characters. Stems solitary, to 12 m tall and 60 cm diameter, semelparous. Leaves to 8 m long, ending in a triangular leaflet; leaflets linear, with basal ears, regularly arranged and spreading in the same plane (rarely slightly irregularly arranged), closely spaced, 80-150 per side of rachis, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 3 m long, with 60-70 flowering branches; fruits globose, to 7 cm diameter, greenish black.

Range and habitat. Cambodia, China (Guangxi, Hainan, Yunnan), Laos, Myanmar, Thailand, and Vietnam (also in Peninsular Malaysia); lowland rain forest, often on limestone hills, to 600 m, rarely to 1400 m elevation.

Uses. The leaves are used for thatching, and the palm heart is occasionally eaten.

Notes. A common and widespread species with several local forms. Plants are usually seen with perfectly regularly arranged leaflets, but populations occur with slightly irregularly arranged leaflets (see notes under A. pinnata).

Synonym. Saguerus westerhoutii (Griff.) H. Wendl. & Drude

PLATE 4

Arenga wightii Griff.

malamthengu (Ind)

[image: image]

Field characters. Stems clustered, to 7 m tall and 30 cm diameter, semelparous. Leaves to 10 m long, ending in a triangular leaflet; leaflets linear, with basal ears, regularly arranged and spreading in the same plane, to 70 per side of rachis, silvery gray on the lower surfaces. Inflorescences solitary at each node, to 1 m long, with to 40 flowering branches; fruits globose to obovoid, to 2.5 cm long and 3 cm diameter, greenish black.

Range and habitat. India (Karnataka, Kerala, Maharashtra, Tamil Nadu); lowland or montane rain forest to 1350 m elevation.

Uses. None recorded.

Synonym. Saguerus wightii (Griff.) H. Wendl. & Drude

BENTINCKIA Berry

(Keppleria Mart.)

This genus was named for William Henry Cavendish-Bentinck (1774-1839), a colonial governor in India. Stems are tall and solitary, and ringed with conspicuous leaf scars. Leaves are pinnate, 8-12 in number, and dead leaves fall cleanly from the stem. Leaf sheaths are closed and form a prominent, green crownshaft. Petioles are usually very short. Leaflets are numerous, regularly arranged, lanceolate, and spread in the same plane. They tend to project upwards because of the arching of the rachis. The basal few leaflets may be joined, and all leaflets are briefly split at the apex. Leaflets have prominent brown scales on the midrib on the lower surface. Inflorescences are branched to three orders and are borne below the crownshaft. Several inflorescences are usually present at one time, forming a dense mass at the base of the crownshaft.

Inflorescences are covered with two bracts, and these fall before flowering time, leaving two scars. The numerous flowering branches are rather stiff. Flowers are unisexual and are arranged in threes of a central female and two lateral male flowers. Fruits are small, irregularly globose, brown or black, and one-seeded. A distinctive feature of the fruits is the basal stigmatic remains. The endosperm is homogeneous, germination is adjacent, and the seedling leaf is undivided or bifid.

Bentinckia contains two species, distributed in southwestern India and the Nicobar Islands. They occur in lowland or montane rain forest, often in steep rocky places.

PLATE 4

Bentinckia condapanna Berry

kattukamuku, parapakku (Ind)

[image: image]

Field characters. Stems solitary, to 10 m tall and 15 cm diameter. Leaves arching; leaflets lanceolate, to 40 per side of rachis. Inflorescences borne below the leaves; fruits irregularly globose, to 1.5 cm diameter, brown.



	Key to the Species of Bentinckia




	1a. Stems to 10 m tall and 15 cm diameter; leaflets to 40 per side of rachis; India (Kerala, Tamil Nadu)

	B. condapanna.




	1b. Stems to 20 m tall and 25 cm diameter; leaflets to 60 per side of rachis; Nicobar Islands

	B. nicobarica.





Range and habitat. India (Kerala, Tamil Nadu); montane rain forest at 1000-1400 m elevation.

Uses. The palm heart is eaten.

Notes. Reported to be rare in the wild, but still quite common in certain areas.

Bentinckia nicobarica (Kurz) Becc.
hilua (Ncb)

[image: image]

Field characters. Stems solitary, to 20 m tall and 25 cm diameter. Leaves arching; leaflets linear, to 60 per side of rachis. Inflorescences borne below the leaves; fruits irregularly globose to ellipsoid, to 1.5 cm long and 1 cm diameter, brown or black.

Range and habitat. Nicobar Islands (Bompoka, Camorta, Great Nicobar, Nancowry, Trinkat); lowland rain forest at low elevations.

Uses. The stems are used in construction of houses and fences.

Notes. Reported to be rare in the wild.

Synonym. Orania nicobarica Kurz

BORASSODENDRON Becc.

This small genus of large palms is closely related to Borassus; indeed it gets its name from that genus together with the Greek word dendron, meaning tree. Stems are large, solitary, gray, and relatively slender considering the large and dense leaf crown. Leaves are palmate, very large, and 40-50 in number. Leaf sheaths are open and split at the base to give a central triangular cleft. Petioles are elongate and covered with easily removed scales. The margins of the petioles are very hard and razor-sharp. At the apex of the petiole, where it joins the blade, there is a prominent hastula. Blades are divided almost to the base into numerous segments, and these are again divided into leaflets.

Inflorescences are borne among the leaves and are usually pendulous, and individual trees bear either male or female inflorescences (i.e., dioecious). Male inflorescences are branched to two orders, and are covered by several bracts, on both peduncle and rachis. The very thick flowering branches are borne in groups of two to five. They are covered with small overlapping bracts, each bract covering a pit containing two to six male flowers. Female inflorescences are either spicate or with to four branches, and have similar bracts and pits as the male inflorescences. Each pit contains only one female flower, and these are very large, with leathery sepals and petals. They are also very strongly scented. Fruits are large, obovoid, brown or green, and usually three-seeded. The seeds are covered in a thick, bony endocarp, and are grooved longitudinally. Endosperm is homogeneous, germination is remote, and the seedling leaf is palmate.

Borassodendron is closely related to Borassus but can be distinguished by its nonthorny petioles and unevenly split leaves. The genus contains two species, one in Peninsular Thailand and Peninsular Malaysia, and the other in Borneo (Dransfield 1972a).

PLATE 4

Borassodendron machadonis (Ridl.)

Becc.

chang-lhail(Tha)

[image: image]

Field characters. Stems solitary, to 20 m tall and 30 cm diameter. Leaves very large; petioles to 4 m long, with very sharp margins; blades dark green on both surfaces, split into to 75 leaflets. Male inflorescences to 2 m long, with 15-20 thick flowering branches; fruits obovoid, to 12 cm long and 10 cm diameter, purple-black.

Range and habitat. Thailand (Peninsular, Southwest) and probably Myanmar (Tanintharyi) (also in Peninsular Malaysia); lowland forest, often on limestone soils, to 700 m elevation.

Synonym. Borassus machadonis Ridl.

BORASSUS L.

This small genus is closely related to the last. The name of the genus is from the Greek word borassos, which refers, inappropriately, to the date palm. Stems are large, solitary, columnar or swollen, gray, and usually have a large mound of roots at the base. Leaves are very large, costapalmate, and 12-40 in number. Leaf sheaths are open and are split at the base to give a central triangular cleft. Petioles are elongate and the margins are usually covered with irregularly arranged, curved thorns. At the apices of the petioles, where they join the blade, there is a prominent hastula. Blades are divided into numerous leaflets, and these are briefly split at the apices.

Inflorescences are borne among the leaves and are usually pendulous. Individual trees bear either male or female inflorescences (i.e., dioecious). Male inflorescences are branched to two orders, and are covered by several bracts. Flowering branches are borne in groups of one to three, and are very thick. They are covered with small overlapping bracts, each covering a pit containing about 30 male flowers. Female inflorescences are either spicate or with two branches, and have bracts similar to those of the male inflorescences. Each pit contains only one female flower, and these are very large, with leathery sepals and petals. Fruits are large, irregularly globose, brown or green, and one-to three-seeded. The seeds are covered in a thick, bony endocarp, and are grooved longitudinally. The endosperm is homogeneous, germination is remote, and the seedling leaf is undivided.

A genus of five species, widely ranging from Africa to New Guinea. Only one species occurs in our area (Bayton 2007).

PLATE 4

Borassus flabellifer L.

tal (Ban), thnot skar (Cbd), palmyra (Ind), kok mak tan (Lao), htan (Mya), thann (Tha), thot not (Vie)

Field characters. Stems solitary, to 25 m tall and 30 cm diameter. Leaves large, costapalmate; petiole margins with black, curved thorns; leaflets 60-80, stiffly spreading. Inflorescences borne among the leaves; fruits irregularly globose, to 20 cm diameter, yellowish or greenish violet, becoming almost black.

Range and habitat. Bangladesh, Cambodia, China, India, Laos, Myanmar, Sri Lanka, Thailand, and Vietnam (Southern) (also in Indonesia and Peninsular Malaysia); low-lying, flat, disturbed areas, occasionally in hills, to 800 m elevation. A commonly planted palm whose range has been greatly extended by humans (no map provided).

Uses. A widely used and important palm. The leaves are used as paper for writing, as thatching, or for fiber; the immature endosperm is eaten; the mesocarp, seedlings, and heart are eaten; and male inflorescences are tapped for their sweet sap, either drunk fresh, fermented into palm wine, or boiled down and made into sugar.

Synonyms. Borassus flabelliformis L., Borassus sundaicus Becc., Borassus tunicatus Lour., Lontarus domestica Gaertn., Pholidocarpus tunicatus (Lour.) H. Wendl.

CALAMUS L.

(Cornera Furtado, Rotang Adans., Rotanga
Boehm., Schizospatha Furtado, Zalacella Becc.)

Stems exhibit a great variety of forms. They can be clustered or less often solitary, and most species have slender, climbing stems, often reaching great heights in the forest canopy. The derivation of the name comes from this kind of stems, from the Latin word calamus, meaning a reed or cane, itself derived from the Greek word kalamos. However, a few species have nonclimbing stems, and these stems are either short and subterranean or free-standing. Leaves are pinnate, spiny, and 10-60 in number. Leaf sheaths are closed in climbing species and open in nonclimb-ers. Sheaths are variously hairy and spiny, and the nature of these is characteristic for each species. The hairs of young sheaths soon wear off, however, and may not be visible on older sheaths. Spines may be scattered or densely arranged (rarely absent), or arranged in rows, occasionally hairy on the margins, and variously shaped and colored. The apices of the sheaths are usually extended above the point of insertion of the petiole into inconspicuous or prominent ocreas. Just below the petiole is a characteristic swollen part of the sheath, known as the knee. Most species have knees; a few do not, especially the non-climbers. Another feature of the leaf sheath is the presence or absence of flagella. These arise directly from the sides of the leaf sheaths and consist of a long, slender, whiplike structure that can reach several meters long. They are armed with small, grapnel-like spines, and these cling to surrounding vegetation. A second, similar, climbing organ, the cirrus, is a continuation of the leaf rachis, with grapnel-like spines. In general, species that have flagella do not have cirri, and vice versa, and these are important characters in identification. Leaflets are variously arranged and shaped, and in a few species are whitish or gray on the lower surfaces.

Individual plants of Calamus produce either male or female flowers (i.e., dioecious). Inflorescences are usually elongate, and in general male inflorescences are branched to three orders and females to two orders. The inflorescences of some species have whiplike apices, and such inflorescences are referred to as flagellate. The branches of the inflorescences are covered with overlapping, tubular bracts. Inflorescences usually consist of several partial inflorescences, and the form of the bract subtending each partial inflorescence, especially at their apices, is important in identification. Clawed spines are present on the outer surfaces of the bracts, but only in the climbing species. Male flowers are borne along opposite sides of the flowering branches. The female flowers are borne in pairs along opposite sides of the flowering branches; one flower of this pair is sterile. Fruits are mostly small, variously shaped and colored, usually one-seeded, and in some species they are borne on a short stalk. Fruits are always covered with overlapping scales, and these sometimes have a groove down the middle. The endosperm is homogeneous or ruminate, germination is adjacent, and the seedling leaf is bifid or pinnate.

Calamus is the largest genus of palms, containing about 375 species. These are widely distributed from West Africa, India and Sri Lanka, through Southern Asia and Southeast Asia, to Australia and Fiji. There has been only one attempt to revise the whole genus—the remarkable, illustrated works of Beccari (1908, 1913). Although now out of date, these are still the foundation of our systematic knowledge of Calamus. One hundred thirty-four species occur in our area (Alam 1990; Amatya 1997; Basu 1992; Beccari 1908, 1913; Chen et al. 2002; de Zoysa 2000; de Zoysa & Vivekanandan 1994; Dransfield 1979a; Evans et al. 2001, 2002; Furtado 1956; Guo Lixiu & Henderson 2007; Henderson 2005; Henderson et al., 2008a; Henderson & Henderson 2007; Hodel 1998; Lakshmana 1993; Noltie 1994; Pei et al. 1991; Renuka 1992, 1995, 1999a, 2000; Wei 1986).

Species of Calamus are very similar to the closely related Daemonorops, and the two genera are difficult to tell apart. Cirri are present in rather few species of Calamus, whereas all Daemonorops, except for a few nonclimbing species, have cirri. Most Calamus with cirri also have fruits with homogeneous endosperm, at least in our area. A rattan with a cirrus and fruits with ruminate endosperm is very likely to be a Daemonorops. Inflorescences of Calamus are usually longer than the leaves and often have a flagellate extension. They also have sheathing, tubular bracts that usually do not split, or at least not to the base, and these bracts have grapnel-like spines. Inflorescences of Daemonorops, on the other hand, are often short and congested, and the bracts split their entire length, and these either fall off or remain attached and enclosed by the prophyll.

Although there are many of them, Calamus species are generally not difficult to identify. The first things to note in identification are whether the stem is climbing or nonclimbing, solitary or clustered, whether a cirrus or flagella is present, and the arrangement of the leaflets. Based on these characters, and especially on the form of the leaf sheaths (spines, knees, and ocreas), it should not be difficult to key out any species. Indeed, it is often possible to identify species just from the leaf sheaths. In the following key and descriptions, note that young plants, and plants whose stems have been repeatedly cut, may produce thickets, and these may appear to be nonclimbing. Also, cirri and flagella may not be present on younger or cut plants. The keys are by country or region, in alphabetical order. In the descriptions, stem diameter includes the leaf sheaths.



	Key to the Species of Calamus by Country or Region




	Andaman and Nicobar Islands




	1a. Cirri present; flagella absent

	2.




	1b. Cirri absent, rarely short and vestigial; flagella present

	6.




	2a. Leaflets irregularly arranged, often in distant, alternate clusters of 2–4 leaflets

	C. palustris.




	2b. Leaflets regularly arranged

	3.




	3a. Stems clustered; leaf sheath spines densely covering the sheath

	C. dilaceratus.




	3b. Stems solitary; leaf sheath spines not completely covering the sheath

	4.




	4a. Leaflets broadly lanceolate, 15–20 per side of rachis

	C. unifarius.




	4b. Leaflets linear or linear-lanceolate, more than 20 per side of rachis

	5.




	5a. Basal parts of stems erect; stems to 15 m long

	C. semierectus.




	5b. Basal parts of stems flexible and climbing; stems to 24 m long

	C. andamanicus.




	6a. Leaves with short and vestigial cirri

	C. basui.




	6b. Leaves without cirri

	7.




	7a. Leaflets irregularly arranged or clustered and spreading in different planes

	8.




	7b. Leaflets regularly arranged and spreading in the same plane

	9.




	8a. Leaf sheaths with scattered, to 4.5-cm-long spines; leaf rachis to 1.3 m long

	C. viminalis.




	8b. Leaf sheaths with densely arranged or short rows of to 6-cm-long spines, these interspersed among very short spines; leaf rachis to 4 m long

	C. longisetus.




	9a. Leaf sheaths without spines or with very few spines

	C. baratangensis.




	9b. Leaf sheaths with densely arranged spines

	10.




	10a. Leaf sheath spines longer at sheath apices

	C. pseudorivalis.




	10b. Leaf sheath spines not longer at sheath apices

	C. nicobaricus.




	Bangladesh




	1a. Stems nonclimbing, free-standing; knees, flagella, and cirri absent; inflorescence bracts without clawed spines; petioles and rachis with whorls of yellow spines

	C. erectus.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines; petioles and rachis without whorls of yellow spines

	2.




	2a. Flagella absent; cirri present

	C. nambariensis.




	2b. Flagella present; cirri absent

	3.




	3a. Leaflets few, 14–21 per side of rachis, the apical ones inserted close together in a fan shape

	4.




	3b. Leaflets numerous, 27–75 per side of rachis, the apical ones not inserted close together in a fan shape

	5.




	4a. Leaf sheaths without spines or with scattered, black-tipped, conical-based, to 0.5-cm-long spines; ocreas not bristly; petioles very short; leaflets curled over at the tips

	C. gracilis.




	4b. Leaf sheaths with densely arranged, brown, flattened spines, interspersed with black, needlelike, to 4-cm-long spines; ocreas densely bristly; petioles present; leaflets not curled over at the tips

	C. floribundus.




	5a. Leaflets irregularly arranged or clustered and spreading in different planes

	6.




	5b. Leaflets regularly arranged and spreading in the same plane

	7.




	6a. Leaf sheaths with scattered, to 4.5-cm-long spines; leaf rachis to 1.3 m long

	C. viminalis.




	6b. Leaf sheaths with densely arranged or short rows of to 6-cm-long spines, these interspersed among very short spines; leaf rachis to 4 m long

	C. longisetus.




	7a. Leaf sheath spines not longer at sheath apices; ocreas very small; leaf sheaths often ridged

	C. tenuis.




	7b. Leaf sheath spines longer at sheath apices; ocreas prominent; leaf sheaths not ridged

	8.




	8a. Leaf sheaths with upward-pointing spines; inflorescence bracts not sheathing, split open and flat, brown C.

	guruba.




	8b. Leaf sheath spines not upward-pointing; inflorescence bracts not split open and flat, nor brown

	9.




	9a. Stems to 2 cm diameter; leaf sheath spines to 2.5 (to 5 at sheath apices) cm long, those at sheath apices needlelike

	C. leptospadix.




	9b. Stems to 5 cm diameter; leaf sheath spines to 5.5 (sometimes to 10 at sheath apices) cm long, those at sheath apices flattened

	C. flagellum.




	Bhutan and Nepal




	1a. Stems nonclimbing, free-standing; knees, flagella, and cirri absent; inflorescence bracts without clawed spines; petioles and rachis with whorls of yellow spines

	C. erectus.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines; petioles and rachis without whorls of yellow spines

	2.




	2a. Flagella absent; cirri present

	C. nambariensis.




	2b. Flagella present; cirri absent

	3.




	3a. Leaflets 8–15 per side of rachis, broadly lanceolate

	C. acanthospathus.




	3b. Leaflets 27–65 per side of rachis, linear or lanceolate

	4.




	4b. Leaf sheath spines not longer at sheath apices; ocreas very small; leaf sheaths often ridged

	C. tenuis.




	4a. Leaf sheath spines longer at sheath apices; ocreas prominent; leaf sheaths not ridged

	5.




	5a. Leaf sheaths with upward-pointing spines; inflorescence bracts not sheathing, split open and flat, brown

	C. guruba.




	5b. Leaf sheath spines not upward-pointing; inflorescence bracts not split open and flat, nor brown

	6.




	6a. Stems to 2 cm diameter; leaf sheath spines to 2.5 (to 5 at sheath apices) cm long, those at sheath apices needlelike

	C. leptospadix.




	6b. Stems to 5 cm diameter; leaf sheath spines to 5.5 (sometimes to 10 at sheath apices) cm long, those at sheath apices flattened

	C. flagellum.




	Cambodia




	1a. Stems nonclimbing, free-standing, scrambling, or short and subterranean; knees, flagella, and cirri usually absent, rarely vestigial flagella present; inflorescence bracts without clawed spines

	2.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines

	3.




	2a. Stems free-standing or scrambling, to 2 m long; leaflets light gray-green on the lower surfaces

	C. salicifolius.




	2b. Stems short and subterranean; leaflets green on the lower surfaces

	C. acanthophyllus.




	3a. Flagella absent; cirri present

	4.




	3b. Flagella present; cirri absent

	5.




	4a. Leaflets about 65 per side of rachis, linear, pendulous, regularly arranged; mangrove forest and other places near the sea

	C. erinaceus.




	4b. Leaflets 12–25 per side of rachis, broadly lanceolate, not pendulous, irregularly arranged, often in distant, alternate clusters of 2–4 leaflets; lowland or montane rain forest

	C. palustris.




	5a. Leaflets rhomboidal

	C. bousigonii.




	5b. Leaflets linear; linear-lanceolate, or lanceolate

	6.




	6a. Leaf rachis to 0.5 m long with 8–13 leaflets per side, the apical ones inserted close together in a fan shape, the apical pair joined at their bases

	C. tetradactylus.




	6b. Leaf rachis 1–3 m long with 16–65 leaflets per side, the apical ones not inserted close together in a fan shape, the apical pair not joined at their bases

	7.




	7a. Leaflets distinctly clustered, spreading in different planes

	C. viminalis.




	7b. Leaflets regularly arranged, or regularly arranged but with gaps, spreading in the same plane

	8.




	8a. Petioles short or absent; leaflets grayish green on the lower surfaces; basal leaflets often swept back across the sheath; leaf sheath spines not longer at the sheath apices

	C. godefroyi.




	8b. Petioles present; leaflets green on the lower surfaces; basal leaflets not swept back across the sheath; leaf sheath spines sometimes longer at the sheath apices

	9.




	9a. Leaf sheaths without spines, or with a few spines to 0.7 cm long; endosperm ruminate

	C. lateralis.




	9b. Leaf sheaths with spines to 2 cm or more long; endosperm not or only slightly ruminate

	10.




	10a. Leaf sheaths often with ridges, with scattered or rows of to 2-cm-long spines with oblique, crescent-shaped bases

	C. tenuis.




	10b. Leaf sheaths without ridges, with scattered to densely arranged to 6-cm-long spines without with oblique, crescent-shaped bases

	11.




	11a. Stems to 7 cm diameter; leaf sheaths with densely arranged rows of yellowish to black, to 6 (to 15 at sheath apices)-cm- long spines

	C. rudentum.




	11 b. Stems to 3.5 cm diameter; leaf sheaths with scattered to densely arranged, dark brown, to 4.5 (sometimes to 10 at sheath apices)-cm-long spines

	12.




	12a. Ocreas conspicuous, tattering and soon falling; inflorescence bracts not sheathing, split open and flat, brown

	C. guruba.




	12b. Ocreas inconspicuous; inflorescence bracts tubular

	C. siamensis.




	China and Taiwan




	1a. Taiwan

	2.




	1b. China

	4.




	2a. Flagella present; cirri absent

	C. beccarii.




	2b. Flagella absent; cirri present

	3.




	3a. Stems solitary; Lanyu Island

	C. siphonospathus.




	3b. Stems clustered; all other areas

	C. formosanus.




	4a. Stems nonclimbing, free-standing or short and subterranean; knees, flagella, and cirri usually absent; inflorescence bracts without clawed spines

	5.




	4b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines

	9.




	5a. Leaflets whitish on the lower surfaces

	6.




	5b. Leaflets green on the lower surfaces

	7.




	6a. Leaflets 11–15 per side of rachis, lanceolate to broadly lanceolate, irregularly arranged in distant clusters

	C. oxycarpus.




	6b. Leaflets 30–45 per side of rachis, linear, regularly arranged but with gaps

	C. macrorhynchus.




	7a. Petioles and rachis with whorls of yellow spines

	C. erectus.




	7b. Petioles and rachis without whorls of yellow spines

	8.




	8a. Leaflets regularly arranged and spreading in the same plane

	C. dianbaiensis.




	8b. Leaflets irregularly arranged in remote clusters and spreading in different planes

	C. thysanolepis.




	9a. Flagella absent; cirri present

	10.




	9b. Flagella present; cirri absent

	14.




	10a. Leaflets 3–10 per side of rachis

	11.




	10b. Leaflets 14–40 per side of rachis

	12.




	11a. Leaflets to 5 per side of rachis, regularly arranged; fruits globose to ellipsoid, to 1 cm long and 0.8 cm diameter, not stalked, the scales not grooved

	C. compsostachys.




	11b. Leaflets to 10 per side of rachis, clustered in alternate pairs; fruits ovoid to ellipsoid, to 1.8 cm long and 1.2 cm diameter, stalked, with grooved scales

	C. austroguanxiensis.




	12a. Leaflets 36–40 per side of rachis; Yunnan

	C. nambariensis.




	12b. Leaflets 14–22 per side of rachis; Hainan

	13.




	13a. Leaflets clustered in alternate groups of 2 or 3

	C. egregius.




	13b. Leaflets regularly arranged

	C. simplicifolius.




	14a. Leaflets 3–16 per side of rachis, usually irregularly arranged, the apical ones inserted close together in a fan shape, the apical pair free or joined at their bases

	15.




	14b. Leaflets 27–70 per side of rachis, the apical ones not inserted close together in a fan shape, the apical pair not joined at their bases

	21.




	15a. Leaflets whitish on the lower surfaces

	C. albidus.




	15b. Leaflets green on the lower surfaces

	16.




	16a. Stems to 5 cm diameter; petioles very short or absent; ocreas densely bristly; leaflets broadly lanceolate

	C. acanthospathus.




	16b. Stems to 2 cm diameter; petioles usually present and well developed; ocreas not or rarely densely bristly; leaflets linear to lanceolate, not broadly lanceolate

	17.




	17a. Leaflets regularly arranged but with wide gaps between groups, shiny green, curled over at the tips

	18.




	17b. Leaflets regularly arranged or clustered, dull green, not curled over at the tips

	19.




	18a. Fruits to 2 cm long and 1 cm diameter; Yunnan

	C. gracilis.




	18b. Fruits to 2.7 cm long and 2 cm diameter; Hainan

	C. hainanensis.




	19a. Leaf sheath spines triangular, not longer at the sheath apices (rarely spines absent); Guangdong, Guangxi, Hainan, Hong Kong, and possibly Fujian and Yunnan

	C. tetradactylus.




	19b. Leaf sheath spines needlelike, longer at the sheath apices; Hainan

	20.




	20a. Leaflets broadly lanceolate

	C. pulchellus.




	20b. Leaflets linear-lanceolate

	C. tetradactyloides.




	21a. Leaf sheaths with densely arranged, oblique rows of glossy, black or brown, flattened, to 4 (to 10 at sheath apices)-cm- long spines

	C. rhabdocladus.




	21b. Leaf sheath spines not in rows

	22.




	22a. Leaflets strongly clustered, spreading in different planes

	23.




	22b. Leaflets not strongly clustered, spreading in the same plane

	25.




	23a. Fruits black; Guangxi

	C. melanochrous.




	23b. Fruits brown, whitish, or yellowish; Yunnan

	24.




	24a. Ocreas short; knees present; fruits to 1 cm diameter

	C. viminalis.




	24b. Ocreas to 35 cm long, soon tattering; knees absent; fruits to 2.5 cm diameter

	C. wuliangshanensis.




	25a. Leaf sheath spines upward-pointing; ocreas conspicuous, tattering and soon falling; inflorescence bracts not sheathing, split open and flat, brown

	C. guruba.




	25b. Leaf sheath spines not upward-pointing; ocreas short, inconspicuous; inflorescence bracts not split open and flat, nor brown

	26.




	26a. Leaf sheath spines densely arranged, to 5.5 (sometimes to 10 at sheath apices) cm long, interspersed with shorter spines

	C. flagellum.




	26b. Leaf sheath spines scattered, to 2.5 (sometimes to 7 at sheath apices) cm long, usually not interspersed with shorter spines

	27.




	27a. Ocreas densely bristly; leaf sheath spines not longer at sheath apices; inflorescence bracts not tattering

	C. walkeri.




	27b. Ocreas not densely bristly; leaf sheath spines sometimes longer at sheath apices; inflorescence bracts tattering

	28.




	28a. Leaf sheaths with to 2 (sometimes to 7 at sheath apices)-cm-long spines; Guangxi, Yunnan, and just reaching Sichuan

	C. henryanus.




	28b. Leaf sheaths with to 1.5 (sometimes to 3 at sheath apices)-cm- long spines; Hainan

	C. multispicatus.




	India




	1a. Southern India (Andhra Pradesh, Goa, Karnataka, Kerala, Maharastra, Tamil Nadu)

	2.




	1b. Northern India (Arunachal Pradesh, Assam, Bihar, Himachal Pradesh, Madhya Pradesh, Manipur Meghalaya, Mizoram, Nagaland, Orissa, Sikkim, Tripura, Uttar Pradesh, Uttarakhand, West Bengal)

	25.




	2a. Flagella absent; cirri present

	3.




	2b. Flagella present; cirri absent

	4.




	3a. Leaflets regularly arranged, linear, pendulous; Karnataka, Kerala

	C. nagbettai.




	3b. Leaflets clustered, lanceolate, not pendulous; Andhra Pradesh

	C. nambariensis.




	4a. Leaflets few, 15 or less per side of rachis, clustered, the apical ones inserted close together in a fan shape, the apical pair usually joined at their bases

	5.




	4b. Leaflets numerous, more than 15 per side of rachis, usually regularly arranged, the apical ones not inserted close together in a fan shape, not or rarely joined at their bases

	10.




	5a. Stems spreading by stolons

	C. stoloniferus.




	5b. Stems not spreading by stolons

	6.




	6a. Leaflets about 3 per side of rachis

	C. pseudofeanus.




	6b. Leaflets to 15 per side of rachis

	7.




	7a. Leaf sheath spines longer at sheath apices; leaflets linear or lanceolate

	8.




	7b. Leaf sheath spines not longer at sheath apices; leaflets broadly lanceolate

	9.




	8a. Inflorescence bracts tubular; fruits ovoid, to 1.8 cm long, not stalked

	C. brandisii.




	8b. Inflorescence bracts split and open at the apices; fruits globose, to 1 cm long, stalked

	C. travancoricus.




	9a. Leaf sheaths with to 1.5-cm-long spines

	C. rheedei.




	9b. Leaf sheaths with to 2-cm-long spines

	C. vattayila.




	10a. Leaflets irregularly arranged and spreading in different planes

	11.




	10b. Leaflets regularly arranged and spreading in the same plane

	12.




	11a. Leaf sheaths with ridges of black spines

	C. thwaitesii.




	11b. Leaf sheaths without ridges, the spines greenish or brownish

	C. viminalis.




	12a. Leaf sheaths spines longer at sheath apices, sometimes only a few spines longer but then ocreas prominent, to 10 cm long

	13.




	12b. Leaf sheath spines not longer at sheath apices; ocreas seldom prominent

	14.




	13a. Leaf sheath spines longer at sheath apices, arranged in a fan; ocreas inconspicuous

	C. hookerianus.




	13b. Leaf sheath spines not arranged in a fan at the sheath apices, usually only a few spines longer; ocreas well developed, to 10 cm long

	C. pseudotenuis.




	14a. Stems often forming thickets; apical leaflets very small; leaflets without long hairs on upper and lower surfaces; wet areas (river margins, marshes, coastal swamps)

	C. rotang.




	14b. Stems climbing; apical leaflets not very small; leaflets usually with long hairs on upper and/or lower surfaces; lowland or montane rain forests

	15.




	15a. Stems solitary

	16.




	15b. Stems clustered

	19.




	16a. Petioles and rachis exuding a milky latex when cut

	C. prasinus.




	16b. Petioles and rachis not exuding a milky latex when cut

	17.




	17a. Leaf sheaths green with few, scattered spines

	C. dransfieldii.




	17b. Leaf sheaths darker green, without hairs, with more densely arranged spines

	18.




	18a. Leaf sheath spines to 1 cm long

	C. neelagiricus.




	18b. Leaf sheath spines to 2 cm long

	C. delessertianus.




	19a. Flagella rooting at the apices and forming new plants

	C. lacciferus.




	19b. Flagella not rooting at the apices

	20.




	20a. Leaf sheaths, petioles, rachis, and inflorescence axes densely covered with red-brown or gray hairs initially; petioles very short, less than 5 cm long

	C. metzianus.




	20b. Leaf sheaths, rachis, and inflorescence axes not densely covered with hairs initially; petioles elongate, to 30 cm long

	21.




	21a. Leaflets without long hair on the veins above and below; fruits brown or black with black-fringed scales

	C. wightii.




	21b. Leaflets with long hairs on the veins above and below; fruits yellow or green, without fringed scales

	22.




	22a. Ocreas prominent, spiny; leaf sheath spines sometimes to 4 cm long at sheath apices; apical leaflets united at their bases

	C. karnatakensis.




	22b. Ocreas inconspicuous, not spiny; leaf sheath spines not longer at sheath apices; apical leaflets not or only briefly joined at their bases

	23.




	23a. Leaf sheaths with scattered to densely arranged, upward-pointing spines; fruits not stalked

	C. lakshmanae.




	23b. Leaf sheaths with very few or scattered, horizontally spreading spines; fruits stalked

	24.




	24a. Leaf sheaths with very few, black-tipped, to 1-cm-long spines; apical pair of leaflets briefly joined at their bases

	C. shendurunii.




	24b. Leaf sheaths with scattered, greenish, to 1.5-cm-long spines; apical pair of leaflets not joined at their bases

	C. gamblei.




	25a. Stems nonclimbing, free-standing; knees, flagella, and cirri absent; inflorescence bracts without clawed spines; petioles and rachis with whorls of yellow spines

	C. erectus.




	25b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines; petioles and rachis without whorls of yellow spines

	26.




	26a. Flagella absent; cirri present

	C. nambariensis.




	26b. Flagella present; cirri absent

	27.




	27a. Leaflets few, 4–21 per side of rachis, usually irregularly arranged, the apical ones inserted close together in a fan shape, the apical pair free or often joined at their bases

	28.




	27b. Leaflets numerous, 27–65 per side of rachis, usually regularly arranged, the apical ones not inserted close together in a fan shape, not or rarely joined at their bases

	32.




	28a. Stems to 5 cm diameter, solitary or weakly clustered; leaf sheath spines with sinuous margins and densely hairy initially; leaflets broadly lanceolate

	C. acanthospathus.




	28b. Stems to 2.5 cm diameter, usually clustered; leaf sheath spines not with sinuous margins and densely hairy initially; leaflets linear or lanceolate

	29.




	29a. Leaflets 11–21 per side of rachis; leaf sheath spines of 2 kinds, I flattened, brown, the other needlelike, black, both kinds to 4 cm long

	C. floribundus.




	29b. Leaflets 4–15 per side of rachis; leaf sheath spines of I kind only, to 1 cm long

	30.




	30a. Leaflets 8–15 per side of rachis; leaf sheaths without spines or with conical-based, to 0.5-cm-long spines; fruits ovoid to ellipsoid, to 2 cm long and 1 cm diameter

	C. gracilis.




	30b. Leaflets 4–6 per side of rachis; leaf sheaths with spines to 1 cm long, without conical bases; fruits globose, to 1 cm diameter

	31.




	31a. Leaf rachis to 0.6 m long with to 6 leaflets per side; leaf sheaths with densely arranged, greenish spines, these sometimes in short rows

	C. kingianus.




	31b. Leaf rachis to 0.3 m long with 4 or 5 leaflets per side; leaf sheaths sparsely covered with brown spines, not in short rows

	C. meghalayensis.




	32a. Leaflets irregularly arranged or clustered and spreading in different planes

	C. viminalis.




	32b. Leaflets regularly arranged and spreading in the same plane

	33.




	33a. Leaf sheath spines not longer at sheath apices, spines with oblique, crescent-shaped bases; ocreas very small; leaf sheaths often ridged

	C. tenuis.




	33b. Leaf sheath spines longer at sheath apices, spines not with oblique, crescent-shaped bases; ocreas prominent; leaf sheaths not ridged

	34.




	34a. Leaf sheaths with upward-pointing spines; inflorescence bracts not sheathing, split open and flat, brown

	C. guruba.




	34b. Leaf sheaths spines not upward-pointing; inflorescence bracts not split open and flat, nor brown

	35.




	35a. Stems to 2 cm diameter; leaf sheath spines to 2.5 (to 5 at sheath apices)-cm- long spines, those at sheath apices needlelike

	C. leptospadix.




	35b. Stems to 5 cm diameter; leaf sheath spines to 5.5 (sometimes to 10 at sheath apices)-cm-long spines, those at sheath apices flattened

	C. flagellum.




	Laos




	1a. Stems nonclimbing, free-standing or short and subterranean; knees, flagella, and cirri usually absent; inflorescence bracts without clawed spines

	2.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines

	4.




	2a. Stems short and subterranean; petiole spines scattered, not in whorls

	C. acanthophyllus.




	2b. Stems to 6 m long; petiole spines in whorls

	3.




	3a. Stems to 6 m long; leaf rachis to 3 m long; fruits to 5 cm long and 2.5 cm diameter

	C. erectus.




	3b. Stems to 1 m long; leaf rachis to 1 m long; fruits to 1.2 cm long and 0.9 cm diameter

	C. harmandii.




	4a. Flagella absent; cirri present

	5.




	4b. Flagella usually present; cirri absent or rarely short and vestigial

	6.




	5a. Female flowering branches to 7 cm long, straight; fruits not stalked, usually less than 1.2 cm long, the scales not grooved; leaflets usually less than 35 cm long

	C. palustris.




	5b. Female flowering branches to 10 cm long, zigzag; fruits stalked, to 2.4 cm long, rarely more, the scales grooved; leaflets usually more than 40 cm long

	C. nambariensis.




	6a. Leaflets rhomboidal

	C. bousigonii.




	6b. Leaflets linear, linear-lanceolate, lanceolate, or broadly lanceolate

	7.




	7a. Leaflets 3–15 per side of rachis, the apical ones inserted close together in a fan shape (or occasionally vestigial cirri present), the apical pair free or often joined at their bases

	8.




	7b. Leaflets 15–65 per side of rachis, the apical ones not inserted close together in a fan shape (vestigial cirri absent), nor the apical pair joined at their bases

	15.




	8a. Stems to 5 cm diameter, solitary or weakly clustered; leaf sheath spines with sinuous margins and densely hairy initially; leaflets broadly lanceolate

	C. acanthospathus.




	8b. Stems to 2 cm diameter, usually clustered; leaf sheath spines not with sinuous margins nor densely hairy initially; leaflets linear or lanceolate

	9.




	9a. Leaflets gray on the lower surfaces

	C. minor.




	9b. Leaflets green on the lower surfaces

	10.




	10a. Leaves with vestigial cirri

	C. bimaniferus.




	10b. Leaves without vestigial cirri

	11.




	11a. Leaf sheaths without spines or with scattered, black-tipped, conical-based, to 0.5-cm-long spines; petioles very short; leaflets curled over at the tips

	C. gracilis.




	11b. Leaf sheath spines not as above; petioles usually well developed; leaflets not curled over at the tips

	12.




	12a. Stems solitary

	C. solitarius.




	12b. Stems clustered

	13.




	13a. Apical pair of leaflets not joined at their bases

	C. evansii.




	13b. Apical pair of leaflets joined at their bases

	14.




	14a. Leaf sheath spines triangular, to 1.5 cm long, or spines absent; partial inflorescences more than 20 cm long

	C. tetradactylus.




	14b. Leaf sheath spines needlelike, to 0.7 cm long; partial inflorescences less than 10 cm long

	C. oligostachys.




	15a. Leaflets whitish on the lower surfaces

	C. laoensis.




	15b. Leaflets green on the lower surfaces

	16.




	16a. Stems solitary

	C. poilanei.




	16b. Stems clustered

	17.




	17a. Leaflets clustered, spreading in different planes

	C. viminalis.




	17b. Leaflets regularly arranged, or regularly arranged but with gaps, spreading in the same plane

	18.




	18a. Leaf sheath spines conspicuously longer at sheath apices

	19.




	18b. Leaf sheath spines not longer at sheath apices (sometimes only a few spines longer)

	21.




	19a. Leaf sheath spines scattered, not in rows

	C. flagellum.




	19b. Leaf sheaths with rows of spines

	20.




	20a. Leaf sheaths with rows of yellowish to black, to 6 (to 15 at sheath apices)-cm-long spines, the rows borne on ridges interspersed with shorter, needlelike spines; leaf rachis to 3 m long

	C. rudentum.




	20b. Leaf sheaths with oblique rows of glossy, black or brown, to 4 (to 10 at sheath apices)-cm-long spines; leaf rachis to 1.5 m long

	C. rhabdocladus.




	21a. Petioles short or absent; basal few leaflets often swept back across the sheath

	C. godefroyi.




	21b. Petioles usually elongate, rarely short or absent; basal few leaflets not swept back across the sheath

	22.




	22a. Leaf sheaths often with ridges; leaf sheath spines with oblique, crescent-shaped bases

	C. tenuis.




	22b. Leaf sheaths without ridges; leaf sheath spines not with oblique, crescent-shaped bases

	23.




	23a. Leaf sheaths with to 4.5 (sometimes a few spines to 7 at sheath apices)-cm-long spines, interspersed among shorter spines; inflorescence bracts tubular

	C. siamensis.




	23b. Leaf sheaths with to 2 (sometimes a few spines to 7 at sheath apices)-cm-long spines, not interspersed with shorter spines; inflorescence bracts tattering at the apices

	C. henryanus.




	Myanmar




	1a. Stems nonclimbing, free-standing; knees, flagella, and cirri absent; inflorescence bracts without clawed spines

	2.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines

	4.




	2a. Leaflets whitish on the lower surfaces

	C. arborescens.




	2b. Leaflets green on the lower surfaces

	3.




	3a. Petioles and rachis with whorls of yellow spines; leaflets regularly arranged; Kachin, Sagaing, Shan

	C. erectus.




	3b. Petioles and rachis without whorls of yellow spines; leaflets clustered; Tanintharyi

	C. concinnus.




	4a. Flagella absent; cirri present

	5.




	4b. Flagella present; cirri absent

	8.




	5a. Upper surfaces of petioles not or scarcely spiny

	6.




	5b. Upper surfaces of petioles spiny

	7.




	6a. Petioles present, with spines along the margins; leaflets with yellowish bases

	C. oxleyanus.




	6b. Petioles very short, sparsely spiny; leaflets green at the base

	C. axillaris.




	7a. Female flowering branches to 7 cm long, straight; fruits not stalked, usually less than 1.2 cm long, the scales not grooved; leaflets usually less than 35 cm long

	C. palustris.




	7b. Female flowering branches to 10 cm long, zigzag; fruits stalked, to 2.4 cm long, rarely more, the scales grooved; leaflets usually more than 40 cm long

	C. nambariensis.




	8a. Leaflets 4–21 per side of rachis, usually irregularly arranged, the apical ones usually inserted close together in a fan shape, the apical pair free or often joined at their bases

	9.




	8b. Leaflets 27–75 per side of rachis, usually regularly arranged, the apical ones not inserted close together in a fan shape, nor the apical pair joined at their bases

	19.




	9a. Stems to 5 cm diameter, solitary or weakly clustered; leaf sheath spines with sinuous margins and densely hairy initially; leaflets broadly lanceolate; Kachin

	C. acanthospathus.




	9b. Stems to 2 cm diameter, usually clustered; leaf sheath spines not with sinuous margins nor densely hairy initially; leaflets linear or lanceolate; widespread

	10.




	10a. Leaflets grayish or whitish on the lower surfaces

	11.




	10b. Leaflets green on the lower surfaces

	13.




	11a. Basal pair of leaflets swept back across the sheath

	C. griseus.




	11b. Basal pair of leaflets not swept back across the sheath

	12.




	12a. Ocreas very short; leaf sheath spines to 0.5 cm long, not longer at the sheath apices

	C. hypoleucus.




	12b. Ocreas to 5 cm long; leaf sheath spines to 2 cm long, those at the sheath apices to 5 cm long

	C. platyspathus.




	13a. Basal pair of leaflets often swept back across the sheath

	C. javensis.




	13b. Basal pair of leaflets not swept back across the sheath

	14.




	14a. Petioles very short or absent; leaf sheaths without spines or with conical-based, to 0.5-cm-long spines

	15.




	14b. Petioles present; leaf sheath spines to 1 cm or more long, not conical-based

	16.




	15a. Leaflets to 8 per side of rachis, not curled over at the apices, the apical pair joined at their bases; Tanintharyi

	C. pandanosmus.




	15b. Leaflets 8–15 per side of rachis, curled over at the tips, the apical pair not joined at their bases; Kachin, Sagaing, Shan

	C. gracilis.




	16a. Leaf sheaths spines often downward-pointing; leaflets regularly but distantly arranged; Tanintharyi

	C. luridus.




	16b. Leaf sheath spines horizontally spreading; leaflets irregularly arranged, sometimes in distant groups; Kachin, Sagaing

	17.




	17a. Leaflets 14–21 per side of rachis; leaf sheath spines of 2 kinds, I flattened, brown, the other needlelike, black, both kinds to 4 cm long

	C. floribundus.




	17b. Leaflets 3–10 per side of rachis; leaf sheath spines of I kind only, flattened, to 1 cm long

	18.




	18a. Rachis to 0.7 m long with 4–10 leaflets per side, the apical pair free or briefly joined at their bases; inflorescence bracts without bristles at the apices

	C. spicatus.




	18b. Rachis to 0.3 m long with 4–6 leaflets per side, the apical pair joined at their bases; inflorescence bracts with the apical margins densely covered with bristles

	C. hukaungensis.




	19a. Leaflets clustered, spreading in different planes

	20.




	19b. Leaflets regularly arranged, or regularly arranged but with gaps, spreading in the same plane

	21.




	20a. Leaf sheaths with densely arranged or short rows of to 6-cm-long spines (sometimes to 10 cm long at sheath apices), these interspersed among very short spines

	C. longisetus.




	20b. Leaf sheaths with scattered, to 4.5-cm-long spines, not interspersed with short spines

	C. viminalis.




	21a. Stems solitary

	C. peregrinus.




	21b. Stems clustered

	22.




	22a. Leaf sheath spines longer at sheath apices

	23.




	22b. Leaf sheath spines not longer at sheath apices (sometimes only a few spines longer)

	26.




	23a. Leaf sheaths with densely arranged rows of spines, the rows borne on ridges; ocreas inconspicuous; Tanintharyi

	C. rudentum.




	23b. Leaf sheath spines not in rows; ocreas prominent; widespread

	24.




	24a. Leaf sheaths with upward-pointing spines; inflorescence bracts not sheathing, split open and flat, brown

	C. guruba.




	24b. Leaf sheath spines not upward-pointing; inflorescence bracts not split open and flat, nor brown

	25.




	25a. Stems to 2 cm diameter; leaf sheath spines to 2.5 (to 5 at sheath apices) cm long, those at sheath apices needlelike

	C. leptospadix.




	25b. Stems to 5 cm diameter; leaf sheath spines to 5.5 (sometimes to 10 at sheath apices) cm long, those at sheath apices flattened

	C. flagellum.




	26a. Leaf sheath spines upward-pointing, to 1 cm long; fruits to 2.5 cm long, stalked

	C. melanacanthus.




	26b. Leaf sheath spines horizontally spreading, to 4.5 cm or more long; fruits to 1.5 cm long, not stalked

	27.




	27a. Leaf sheath spines with oblique, crescent-shaped bases; leaf sheaths often with ridges

	C. tenuis.




	27b. Leaf sheath spines not with oblique, crescent-shaped bases; leaf sheaths without ridges

	28.




	28a. Leaf sheaths green, with brown hairs, with brown, to 4.5 (sometimes to 7 at sheath apices)-cm-long spines, interspersed among shorter spines

	C. siamensis.




	28b. Leaf sheaths with mottled, reddish brown hairs, with black-tipped, to 2 (sometimes to 7 at sheath apices)-cm-long spines

	C. henryanus.




	Sri Lanka




	1a. Flagella absent; cirri present

	2.




	1b. Flagella present; cirri absent

	3.




	2a. Leaf sheaths with well-spaced rings of spines; leaflets green on lower surfaces

	C. zeylanicus.




	2b. Leaf sheaths with closely spaced rings of spines; leaflets whitish on lower surfaces

	C. ovoideus.




	3a. Leaflets few, 6 or less per side of rachis, the apical pair usually joined at their bases

	4.




	3b. Leaflets numerous, more than 15 per side of rachis, the apical pair not joined at their bases

	6.




	4a. At least 1 pair of basal leaflets present, the others arranged in a fan shape at apices of rachis

	C. pachystemonus.




	4b. All leaflets at apices of rachis, arranged in a fan shape

	5.




	5a. Leaflets linear; petioles with short, recurved spines only

	C. radiatus.




	5b. Leaflets broadly lanceolate; petioles with short recurved spines and straight spines to 1.7 cm long

	C. digitatus.




	6a. Leaflets irregularly arranged and spreading in different planes; leaf sheaths with ridges; inflorescence bracts tattering at the apices

	C. thwaitesii.




	6b. Leaflets regularly arranged and spreading in the same plane; leaf sheaths without ridges; inflorescence bracts not tattering at the apices

	7.




	7a. Petioles short or absent; spines at sheath apices not longer than others; stems often forming thickets or climbing; palms of wet areas (river margins, marshes, coastal swamps)

	8.




	7b. Petioles well developed; spines at sheath apices usually longer than others; stems climbing; palms of lowland or montane rain forests

	9.




	8a. Sheaths green, without hairs; apical leaflets very small

	C. rotang.




	8b. Sheaths with dense, red-brown hairs; apical leaflets not very small

	C. metzianus.




	9a. Ocreas short, less than 1 cm long; leaf sheath spines dense at sheath apices

	C. deliculatus.




	9a. Ocreas well developed, to 10 cm long; leaf sheath spines few at sheath apices

	C. pseudotenuis.




	Thailand




	1a. Stems nonclimbing, free-standing or short and subterranean; knees, flagella, and cirri usually absent; inflorescence bracts without clawed spines

	2.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines

	9.




	2a. Leaflets dull gray or whitish on the lower surfaces

	3.




	2b. Leaflets green on the lower surfaces

	4.




	3a. Stems creeping, usually subterranean, sometimes erect, to 1.5 m long and 20 cm diameter; Peninsular

	C. castaneus.




	3b. Stems free-standing, to 10 m long and 6.5 cm diameter; Southwest

	C. arborescens.




	4a. Petioles and rachis with whorls of yellow spines

	C. erectus.




	4b. Petioles and rachis without whorls of yellow spines

	5.




	5a. Stems solitary; leaf sheath spines to 45 cm long at sheath apices; leaflets strongly folded, regularly arranged

	C. sedens.




	5b. Stems usually clustered; leaf sheaths spines not longer at sheath apices; leaflets not strongly folded, irregularly arranged, or regularly arranged but with gaps

	6.




	6a. Stems to 1.5 cm diameter; vestigial cirri sometimes present

	C. viridispinus.




	6b. Stems to 8 cm diameter; cirri never present

	7.




	7a. Ocreas elongate, tattering; Peninsular

	C. concinnus.




	7b. Ocreas not elongate, short and inconspicuous; East, Northeast

	8.




	8a. Stems short and subterranean; leaf sheath spines scattered, not in rows

	C. acanthophyllus.




	8b. Stems aerial, to 5 m long; leaf sheath spines in short rows

	C. temii.




	9a. Flagella absent; cirri present

	10.




	9b. Flagella present; cirri absent, or rarely short and vestigial

	18.




	10a. Leaflets whitish on the lower surfaces

	C. caesius.




	10b. Leaflets green on the lower surfaces

	11.




	11a. Leaflets 45–65 per side of rachis, regularly arranged, pendulous, and linear or linear-lanceolate

	12.




	11b. Leaflets not as above

	13.




	12a. Leaflets linear; stems clustered; wet places near the sea

	C. erinaceus.




	12b. Leaflets linear-lanceolate; stems solitary; steep slopes in forest

	C. manan.




	13a. Basal leaflets swept back across the sheath; stems solitary

	C. laevigatus.




	13b. Basal leaflets not swept back across the sheath; stems usually clustered

	14.




	14a. Upper surfaces of petioles not or scarcely spiny

	15.




	14b. Upper surfaces of petioles spiny

	17.




	15a. Leaflets arranged in groups of 2–5 on alternate sides of rachis

	C. viridispinus.




	15b. Leaflets irregularly arranged, often in pairs, or borne in remote groups and spreading in slightly different planes

	16.




	16a. Petioles present, with spines along the margins; leaflets with yellowish bases

	C. oxleyanus.




	16b. Petioles very short, scarcely spiny on upper surfaces; leaflets green at the base

	C. axillaris.




	17a. Female flowering branches to 7 cm long, straight; fruits not stalked, usually less than 1.2 cm long, the scales not grooved; leaflets usually less than 35 cm long

	C. palustris.




	17b. Female flowering branches to 10 cm long, zigzag; fruits stalked, to 2.4 cm long, rarely more, the scales grooved; leaflets usually more than 40 cm long

	C. nambariensis.




	18a. Leaflets rhomboidal

	19.




	18b. Leaflets linear, lanceolate, linear-lanceolate, or broadly lanceolate

	21.




	19a. Leaf sheaths with mottled brown hairs, with sparsely to densely arranged, yellowish brown, flattened, to 1.3-cm-long spines

	C. bousigonii.




	19b. Leaf sheaths with silvery, gray, or black hairs, with scattered, swollen-based, upward-pointing, to 0.5-cm-long spines (sometimes spines absent)

	20.




	20a. Stems solitary or clustered, to 60 m long and 2 cm diameter

	C. blumei.




	20b. Stems clustered, to 20 m long and 2.5 cm diameter

	C. tomentosus.




	21a. Leaflets 4–15 per side of rachis, usually irregularly arranged, the apical ones often inserted close together in a fan shape, the apical pair free or often joined at their bases

	22.




	21b. Leaflets 15–90 per side of rachis, often regularly arranged, the apical ones not inserted close together in a fan shape, nor the apical pair joined at their bases

	33.




	22a. Leaflets broadly lanceolate, almost oblong, leathery

	C. insignis.




	22b. Leaflets lanceolate, rarely broadly lanceolate but then not oblong, nor leathery

	23.




	23a. Stems to 5 cm diameter, solitary or weakly clustered; leaf sheath spines with sinuous margins, densely hairy initially; leaflets broadly lanceolate; North

	C. acanthospathus.




	23b. Stems to 2 cm diameter, usually clustered; leaf sheath spines not with sinuous margins and densely hairy initially; leaflets linear or lanceolate; widespread

	24.




	24a. Leaflets whitish or gray on the lower surfaces

	25.




	24b. Leaflets green on the lower surfaces

	26.




	25a. Basal pair of leaflets swept back across the sheath; leaf sheath spines not longer at sheath apices

	C. griseus.




	25b. Basal pair of leaflets not swept back across the sheath; leaf sheath spines longer at sheath apices

	C. platyspathus.




	26a. Cirri present, vestigial, to 0.2 m long

	C. bimaniferus.




	26b. Cirri absent

	27.




	27a. Leaf sheaths with scattered swellings, sometimes these with very small spines

	C. pandanosmus.




	27b. Leaf sheaths without swellings

	28.




	28a. Basal pair of leaflets swept back across the sheath

	C. javensis.




	28b. Basal pair of leaflets not swept back across the sheath

	29.




	29a. Stems solitary

	C. solitarius.




	29b. Stems clustered

	30.




	30a. Apical few leaflets not inserted close together in a fan shape

	31.




	30b. Apical few leaflets inserted close together in a fan shape

	32.




	31a. Leaf sheaths with scattered to densely arranged, often downward-pointing, to 1-cm-long spines; leaflets 6–12 per side of rachis

	C. luridus.




	31b. Leaf sheaths without spines or with scattered to densely arranged, to 2-cm-long spines; leaflets 10–14 per side of rachis

	C. speciosissimus.




	32a. Leaf sheath spines triangular, to 1.5 cm long, or spines absent; partial inflorescences more than 20 cm long; East, Southeast

	C. tetradactylus.




	32b. Leaf sheath spines needlelike, to 0.7 cm long; partial inflorescences less than 10 cm long; Northeast

	C. oligostachys.




	33a. Leaflets densely covered with fine hairs on both surfaces, or with dense, short bristles on the lower surfaces

	34.




	33b. Leaflets not densely covered with hairs or bristles on either surface

	35.




	34a. Leaf sheaths with densely arranged, minute, triangular, reflexed spines, giving a rough feel to the sheath, sometimes with scattered, to 1.2-cm-long spines also present

	C. exilis.




	34b. Leaf sheaths with sparsely to densely arranged, flattened, to 1.5-cm-long spines

	C. spectatissimus.




	35a. Stems solitary

	36.




	35b. Stems clustered

	38.




	36a. Leaf sheath spines conspicuously longer at sheath apices

	C. balingensis.




	36b. Leaf sheath spines not longer at sheath apices

	37.




	37a. Leaf sheaths mottled green and yellow, with scattered, yellowish, black-tipped, flattened, triangular, to 4-cm-long spines, with hairy margins; leaflets 45–60 per side, linear-lanceolate; Peninsular

	C. peregrinus.




	37b. Leaf sheaths green or yellowish with patches of brown hairs, with greenish, flattened, to 3.5-cm-long spines (sometimes spines absent); leaflets to 40 per side, linear; North, Northeast

	C. poilanei.




	38a. Leaflets clustered, spreading in different planes

	39.




	38b. Leaflets regularly arranged, or regularly arranged but with gaps, spreading in the same plane

	40.




	39a. Leaf sheaths with densely arranged or short rows of to 6 (sometimes to 10 at sheath apices)-cm-long spines, these interspersed among very short spines

	C. longisetus.




	39b. Leaf sheaths with scattered, to 4.5-cm-long spines, not interspersed with short spines

	C. viminalis.




	40a. Leaf sheath spines conspicuously longer at sheath apices

	41.




	40b. Leaf sheath spines not longer at sheath apices (sometimes only a few spines longer)

	45.




	41a. Leaf sheaths with rows of spines, the rows borne on ridges

	C. rudentum.




	41b. Leaf sheath spines not in rows

	42.




	42a. Leaflets 27–35 per side of rachis; North

	C. flagellum.




	42b. Leaflets 30–90 per side of rachis; East, Peninsular Southeast

	43.




	43a. Leaf sheaths with upward-pointing spines; ocreas present, conspicuous, tattering and soon falling

	C. guruba.




	43b. Leaf sheaths with horizontal spines; ocreas present, inconspicuous

	44.




	44a. Leaf sheath spines to 5 (to 10 at sheath apices) cm long

	C. balingensis.




	44b. Leaf sheath spines to 1 (to 3 at sheath apices) cm long

	C. setulosus.




	45a. Stems very large, to 60 m long and 8 cm diameter

	46.




	45b. Stems medium sized, to 35 m long and 4 cm diameter

	47.




	46a. Leaf sheaths with downward-pointing spines; apical leaflets very small

	C. ornatus.




	46b. Leaf sheaths with horizontal spines; apical leaflets not very small

	C. scipionum.




	47a. Petioles short or absent; basal few leaflets often swept back across the sheath

	C. godefroyi.




	47b. Petioles usually elongate, rarely short or absent; basal few leaflets not swept back across the sheath

	48.




	48a. Leaf sheaths often with ridges; leaf sheath spines with oblique, crescent-shaped bases

	C. tenuis.




	48b. Leaf sheaths without ridges; leaf sheath spines not with oblique, crescent-shaped bases

	49.




	49a. Petioles usually absent in adult plants; leaf sheaths with dense, black hairs

	C. densiflorus.




	49b. Petioles present; leaf sheaths with brown hairs

	50.




	50a. Stems to 2 cm diameter; leaflets regularly arranged or regularly arranged but with gaps; a few spines sometimes longer at sheath apices

	51.




	50b. Stems to 4 cm diameter; leaflets always regularly arranged; spines not longer at sheath apices

	52.




	51a. Leaf sheaths with to 4.5 (sometimes a few to 7 at sheath apices)-cm-long spines; inflorescence bracts tubular

	C. siamensis.




	51b. Leaf sheaths with to 2 (sometimes a few to 7 at sheath apices)-cm-long spines; inflorescence bracts tattering at the apices

	C. henryanus.




	52a. Leaf rachis with 30–50 linear leaflets per side; usually near the sea, in scrub forest or sand bars behind beaches, at low elevations

	C. burkillianus.




	52b. Leaf rachis with 26–35 lanceolate leaflets per side; lowland rain forest to 800 m elevation

	C. diepenhorstii.




	Vietnam




	1a. Stems nonclimbing, free-standing, scrambling, or short and subterranean; knees, flagella, and cirri usually absent; inflorescence bracts without clawed spines

	2.




	1b. Stems climbing; knees, flagella, and/or cirri usually present; inflorescence bracts with clawed spines

	7.




	2a. Stems to 0.8 cm diameter; leaflets to 12 per side of rachis, light gray-green on the lower surfaces

	C. salicifolius.




	2b. Stems to 5 cm diameter; leaflets 14–49 per side of rachis, green on the lower surfaces

	3.




	3a. Stems short and subterranean

	4.




	3b. Stems aerial

	5.




	4a. Stems solitary; apical pair of leaflets joined almost for their entire length

	C. acaulis.




	4b. Stems clustered; apical pair of leaflets not joined

	C. dongnaiensis.




	5a. Leaflets strongly clustered and spreading in different planes; Northern

	C. thysanolepis.




	5b. Leaflets regularly arranged, sometimes with gaps, spreading in the same plane

	6.




	6a. Stems clustered; inflorescences to 0.5 m long, erect among the leaves; Central

	C. modestus.




	6b. Stems solitary; inflorescences to 1.5 m long, arching below the leaves; Southern

	C. nuichuaensis.




	7a. Flagella absent; cirri present

	8.




	7b. Flagella present; cirri absent

	12.




	8a. Small palms with stems to 1 cm diameter; leaflets 3–13 per side of rachis

	9.




	8b. Large palms with stems to 6 cm diameter; leaflets 12–40 per side of rachis

	11.




	9a. Basal pair of leaflets not swept back across the sheaths; inflorescence bracts splitting almost to the bases

	C. fissilis.




	9b. Basal pair of leaflets swept back across the sheaths; inflorescence bracts not splitting

	10.




	10a. Ocreas spiny; sheaths with bulbous-based groups of spines

	C. spiralis.




	10b. Ocreas not spiny; sheath spines not bulbous-based

	C. centralis.




	11a. Female flowering branches to 7 cm long, straight; fruits not stalked, usually less than 1.2 cm long, the scales not grooved; leaflets usually less than 35 cm long

	C. palustris.




	11b. Female flowering branches to 10 cm long, zigzag; fruits stalked, to 2.4 cm long, rarely more, the scales grooved; leaflets usually more than 40 cm long

	C. nambariensis.




	12a. Leaflets rhomboidal

	C. bousigonii.




	12b. Leaflets linear lanceolate, linear-lanceolate, or broadly lanceolate

	13.




	13a. Leaflets 4–15 per side of rachis, usually irregularly arranged, the apical ones often inserted close together in a fan shape, the apical pair free or often joined at their bases

	14.




	13b. Leaflets 15–90 per side of rachis, often regularly arranged, the apical ones not inserted close together in a fan shape, nor the apical pair joined at their bases

	19.




	14a. Stems to 5 cm diameter solitary or weakly clustered; leaf sheath spines with sinuous margins, densely hairy initially; leaflets broadly lanceolate; Northern.

	C. acanthospathus.




	14b. Stems less than 2 cm diameter, usually clustered; leaf sheath spines not with sinuous margins and densely hairy initially; leaflets linear or lanceolate; Central and Southern

	15.




	15a. Apical pair of leaflets split to their bases

	C. dioicus.




	15a. Apical pair of leaflets joined at their bases

	16.




	16a. Leaf sheaths densely covered with reddish brown spines; ocreas densely spiny as the sheath but with longer spines

	C. bachmaensis.




	16b. Leaf sheath spines not reddish brown; ocreas not densely spiny

	17.




	17a. Inflorescence bracts splitting to the base, tattering

	C. kontumensis.




	17b. Inflorescence bracts tubular, not splitting

	18.




	18a. Basal pair of leaflets swept back across the sheaths; petioles absent; leaflets conspicuously bristly on the margins, curled over at the apices

	C. crispus.




	18b. Basal pair of leaflets not swept back across the sheaths; petioles present; leaflets not conspicuously bristly on the margins, not curled over at the apices

	C. tetradactylus.




	19a. Fruits borne on conspicuous, slender stalks

	C. ceratophorus.




	19b. Fruits not borne on conspicuous, slender stalks

	20.




	20a. Stems solitary

	21.




	20b. Stems clustered

	22.




	21a. Leaf sheaths with to 3.5-cm-long spines, sometimes without spines; leaf rachis to 3.4 m long; endosperm homogeneous

	C. poilanei.




	21b. Leaf sheaths without spines, or with a few spines to 0.7 cm long; leaf rachis to 1.4 m long; endosperm ruminate

	C. lateralis.




	22a. Leaflets clustered and spreading in different planes

	C. viminalis.




	22b. Leaflets regularly arranged, or regularly arranged but with gaps, spreading in the same plane

	23.




	23a. Leaf sheath spines conspicuously longer at sheath apices

	24.




	23b. Leaf sheath spines not longer at sheath apices (sometimes only a few spines longer)

	27.




	24a. Leaf sheaths with rows of spines

	25.




	24b. Leaf sheath spines scattered, not in rows

	26.




	25a. Leaf sheaths split open, not tubular; upper surface of petioles without spines

	C. rudentum.




	25b. Leaf sheaths closed for their entire length; upper surface of petioles with rings of spines

	C. rhabdocladus.




	26a. Leaf sheaths with scattered to densely arranged, dark brown, upward-pointing, to 3.5-cm-long spines; inflorescence bracts not sheathing, split open and flat, brown

	C. guruba.




	26b. Leaf sheaths with densely arranged, black, brownish, or yellowish, to 5.5-cm-long spines, interspersed with shorter spines; inflorescence bracts tubular tattering at the apices

	C. flagellum.




	27a. Ocreas densely bristly with black bristles

	C. walkeri.




	27b. Ocreas not bristly

	28.




	28a. Leaf sheath spines with oblique, crescent-shaped bases; leaf sheaths often with ridges

	C. tenuis.




	28b. Leaf sheaths spines not with oblique, crescent-shaped bases; leaf sheaths without ridges

	C. henryanus.





Calamus acanthophyllus Becc.

wai tia (Lao), wai nang, wai pum (Tha)

[image: image]

Field characters. Stems clustered, nonclimbing, short and subterranean. Petioles greenish brown with brown hairs, with scattered, yellowish, flattened, to 1 cm long spines; ocreas present, earlike; knees absent; flagella absent; leaf rachis to 1.5 m long with 15–20 linear-lanceolate leaflets per side, these clustered and spreading in different planes; cirri absent. Inflorescences to 1.1 m long, erect, not flagellate; bracts tubular, swollen; fruits globose-ellipsoid, to 1.2 cm long and 0.9 cm diameter, whitish.

Range and habitat. Cambodia, Laos (Central, Southern), and Thailand (East, Northeast); dry, deciduous, open forest to 250 m elevation.

Uses. The fruits are eaten and the roots used medicinally.

Notes. Unusual in being tolerant of burning (Evans & Sengdala 2001).

PLATE 5

Calamus acanthospathus Griff.

gauri bet (Bhu, Nep), lengni (Chi), jouribet (Ind), wai hom
(Lao), wai hawm (Tha)

[image: image]

Field characters. Stems solitary or weakly clustered, climbing, to 30 m long and 5 cm diameter. Leaf sheaths green with brown hairs, with sparsely to densely arranged, sometimes in short rows, brown, flattened, to 1-cm-long spines, these with sinuous margins, densely hairy initially; ocreas present, densely bristly; knees present; flagella present, to 5.6 m long; petioles very short or absent; leaf rachis to 1.4m long with 8–15 broadly lanceolate leaflets per side, these regularly arranged, sometimes somewhat irregularly, especially near base of leaves; cirri absent. Inflorescences to 3 m long, flagellate; bracts tubular; flowering branches short and strongly recurved; fruits ovoid to ellipsoid, to 2.5 cm long and 1.5 cm diameter, yellowish brown, with grooved scales.

Range and habitat. Bhutan, China (Yunnan, Tibet), northeastern India (Arunachal Pradesh, Assam, Manipur, Meghayala, Nagaland, Sikkim, West Bengal), Laos (Northern), Myanmar (Kachin, Sagaing, Shan, Tanintharyi), Nepal, Thailand (North), and Vietnam (Northern); lowland or montane rain forest at 850–2400 m elevation, mostly at higher elevations.

Uses. Provides a cane used in basketry and furniture making.

Synonyms. Calamus feanus Becc., Calamus feanus var. medogensis S. J. Pei & S. Y. Chen, Calamus montanus T. Anderson, Calamus yunnanensis Govaerts, Calamus yunnanensis var. densiflorus S. J. Pei & S. Y. Chen, Calamus yunnanensis var. intermedius S. J. Pei & S. Y. Chen, Palmijuncus acanthospathus (Griff.) Kuntze, Palmijuncus montanus (T. Anderson) Kuntze

PLATE 5

Calamus acaulis Henderson,

N. K. Ban & N. Q. Dung
may (Vie)

[image: image]

Field characters. Stems solitary, nonclimbing, short and subterranean, to 3.5 cm diameter. Leaf sheaths green with brown hairs, with scattered, yellowish spines to 6 cm long; ocreas prominent, to 10 cm long, bristly; knees absent; flagella absent; leaf rachis to 0.7 m long with 21–25 lanceolate leaflets per side, these irregularly arranged in distant clusters of 2–6 leaflets and spreading in different planes, yellowish at their bases, the apical pair joined for almost their entire length; cirri absent. Inflorescences to 1 m long, not flagellate; bracts tubular; fruits not seen.

Range and habitat. Vietnam (Southern); dry, scrub forest at low elevations.

Uses. None recorded.

Calamus albidus (S. Y Chen ex K. L. Wang) Guo & Henderson

fan teng (Chi)

[image: image]

Field characters. Stems clustered, climbing, to 6 m long and 4 cm diameter. Leaf sheaths brown with brown hairs, densely covered with gray or black, flattened spines to 2 cm long; ocreas prominent, to 10 cm long, spiny, fibrous, disintegrating; knees absent; flagella present; leaf rachis to 0.5 m long with 15 or 16 linear to lanceolate leaflets per side, these irregularly arranged in distant clusters of 2 or 3 leaflets, whitish on the lower surfaces; cirri absent. Inflorescences to 2 m long, not flagellate; bracts tattering from the base; fruits ovoid to pear-shaped, to 2.5 cm long and 1.5 cm diameter, brownish, the scales fringed with dense, brown hairs.

Range and habitat. China (Yunnan) and probably Vietnam (Northern); broadleaf forest, 1000–1850 m elevation.

Uses. None recorded.

Notes. This species is similar to both C. oxycarpus and C. macrorhynchus, and the three have been confused (Guo Lixiu & Henderson 2007).

Synonym. Calamus oxycarpus var. angustifolius S. Y. Chen & K. L. Wang

Calamus andamanicus Kurz

chowdah, motta beth (And, Ncb)

[image: image]

Field characters. Stems solitary, climbing, to 24 m long and 10 cm diameter. Leaf sheaths yellowish with brown hairs, with many, oblique, low, interrupted ridges, these with black, needlelike, to 0.3-cm-long spines, the apices of sheath with denser spines to 1.2 cm long; ocreas present, very short; knees present; flagella absent; leaf rachis to 2 m long with numerous pendulous, linear-lanceolate leaflets per side, these regularly arranged; cirri present, to 2 m long. Inflorescences to 1.3 m long, flagellate or sometimes not flagellate; bracts tubular; fruits ellipsoid, to 1.8 cm long and 1.1 cm diameter, brown, the scale apices elongate and fringed.

Range and habitat. Andaman and Nicobar islands, and Coco Island; lowland rain forest at low elevations.

Uses. Provides a good-quality cane used in furniture making.

Synonyms. Calamus andamanicus var. nicobaricus Becc., Palmijuncus andamanicus (Kurz) Kuntze

PLATES 5 & 6

Calamus arborescens Griff.

danon, danote, danoug (Mya), bo talow, wai baw talung,
wai tha-nong (Tha)

[image: image]

Field characters. Stems clustered, nonclimbing, free-standing, to 10 m long and 6.5 cm diameter. Leaf sheaths open, green, with densely arranged or short rows of black, flattened, to 4-cm-long spines; ocreas present; knees absent; flagella absent; leaf rachis to 4 m long with 36–86 lanceolate leaflets per side, these regularly arranged and whitish on the lower surfaces; cirri absent. Inflorescences to 2.5 m long, not flagellate; bracts tubular, split, tattering at the apices; fruits obovoid to ellipsoid, to 2.2 cm long and 1.5 cm diameter, yellowish or reddish brown.

Range and habitat. Myanmar (Ayeyarwady, Bago, Yangon) and Thailand (Southwest); lowland rain forest, now mostly in disturbed areas near villages, but still common in the Pegu Yoma, Myanmar, especially in wet places, below 400 m elevation.

Uses. The leaves are used for thatching.

Notes. Published reports of this species from Bangladesh, India, and Peninsular Malaysia may not be correct, and are not documented by specimens. It has been grown for many years in the India Botanic Garden, Howrah, Calcutta.

Synonyms. Calamus hostilis Wall., Palmijuncus arborescens (Griff.) Kuntze

Calamus austroguangxiensis

S. J. Pei & S. Y Chen

kai t’ang (Chi)

[image: image]

Field characters. Stems clustered, climbing, to 10 m long and to 1.5 cm diameter. Leaf sheaths green with brown hairs, with scattered, yellowish, flattened, to 1.5-cm-long spines; ocreas present, short, spiny; knees present; flagella absent; leaf rachis to 0.9 m long with to 10 broadly lanceolate leaflets per side, these clustered in distantly spaced, alternate pairs; cirri present, to 1 m long. Inflorescences to 1 m long, not flagellate; bracts tubular; fruits ovoid to ellipsoid, to 1.8 cm long and 1.2 cm diameter, yellowish brown, stalked, with grooved scales.

Range and habitat. China (Guangdong, Guangxi); lowland rain forest at low elevations.

Uses. The stems are used in furniture making.

Notes. Included here are specimens that have been identified as C. melanoloma Mart., and described as C. distichus var. shangsiensis S. J. Pei & S. Y. Chen. Calamus melanoloma does not occur in our area, and although C. distichus var. shangsiensis was considered by Govaerts and Dransfield (2005) as a synonym of C. viridispinus, I believe it should be included here.

Synonym. Calamus distichus var. shangsiensis S. J. Pei & S. Y. Chen

Calamus axillaris Becc.

wai sam (Tha)

[image: image]

Field characters. Stems clustered, climbing, to 40 m long and 2.5 cm diameter. Leaf sheaths green, without hairs or with sparse, brown hairs, with scattered, black-tipped, flattened, to 2.5-cm-long spines; ocreas present; knees present; flagella absent; petioles very short, grooved and scarcely spiny on upper surfaces; leaf rachis to 1.5 m long with 15–20 broadly lanceolate leaflets per side, these irregularly arranged, often in pairs; cirri present, to 0.8 m long. Inflorescences to 1.5 m long, not flagellate; bracts tubular, open and spreading at the apices; fruits ovoid, to 1.1 cm long and 0.9 cm diameter, yellowish.

Range and habitat. Thailand (Peninsular) and probably Myanmar (Tanintharyi) (also in Peninsular Malaysia); wet areas in lowland rain forest to 600 m elevation.

Uses. Provides a good-quality cane used in furniture making.

Synonyms. Calamus hendersonii Furtado, Calamus riparius Furtado

PLATE 6

Calamus bachmaensis Henderson,

N. K. Ban & N. Q. Dung

may tre, may cam tre (Vie)

[image: image]

Field characters. Stems clustered, climbing, to 10 m long and 1.3 cm diameter. Leaf sheaths green, without hairs, densely covered with reddish brown, flattened, to 1-cm-long spines; ocreas present, densely spiny as the sheath but with longer spines; knees present; flagella present, to 1 m long; leaf rachis to 0.3 m long with 4–6 lanceolate leaflets per side, these clustered, the apical pair joined at their bases; cirri absent. Inflorescences to 1 m long, flagellate; bracts tubular; fruits globose, to 1 cm diameter, brown.

Range and habitat. Vietnam (Central); lowland rain forest to 800 m elevation.

Uses. Provides a thin cane for tying and basketry.

PLATE 6

Calamus balingensis Furtado

wai ng wai (Tha)

[image: image]

Field characters. Stems usually solitary, sometimes clustered, climbing, to 15 m long and 5 cm diameter. Leaf sheaths green with brown hairs, with densely arranged brown, flattened, to 5 (to 10 at sheath apices)-cm-long spines, interspersed with short spines; ocreas present; knees present; flagella present, to 3.5 m long; leaf rachis to 1.8 m long with 50–90 linear leaflets per side, these regularly and closely arranged; cirri absent. Inflorescences to 3.5 m long, flagellate; bracts tubular; fruits globose, to 1.2 cm diameter, greenish.

Range and habitat. Thailand (Peninsular) (also in Peninsular Malaysia); lowland rain forest, often on limestone, to 900 m elevation.

Uses. None recorded.

Calamus baratangensis Renuka & Vijayakumaran

malay beth (And)

[image: image]

Field characters. Stems clustered, climbing, to 25 m long and 2 cm diameter. Leaf sheaths green with brown hairs, without spines or with few, brown, flattened, to 2-cm-long spines; ocreas present; knees present; flagella present; leaf rachis to 1 m long with numerous lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences elongate, flagellate; bracts tubular; fruits ovoid, to 1.3 cm long and 0.9 cm diameter, whitish.

Range and habitat. Andaman Islands; lowland rain forest at low elevations.

Uses. Provides a cane used in furniture making.

Calamus basui Renuka & Vijayakumaran

safed beth (And)

[image: image]

Field characters. Stems clustered, climbing, to 20 m long and 3 cm diameter. Leaf sheaths green with scattered, green, flattened, to 1-cm-long spines; ocreas present; knees present; flagella present; petioles very short; leaf rachis to 1 m long with about 20 lanceolate leaflets per side, these regularly arranged; cirri present, short and vestigial. Inflorescences elongate, flagellate; bracts tubular; fruits ovoid, 1.5 cm long and 1 cm diameter, brown.

Range and habitat. Andaman Islands (Little Andaman); lowland rain forest at low elevations.

Uses. Provides a cane for use in furniture making.

Calamus beccarii Henderson

tu-teng (Tai)

[image: image]

Field characters. Stems clustered, climbing, to 50 m long and 4 cm diameter. Leaf sheaths brown with brown hairs, with densely arranged, in short rows, black, needlelike, to 2.5-cm-long spines, these interspersed with shorter spines; ocreas present; knees present, inconspicuous; flagella present, to 2.5 m long; leaf rachis to 0.8 m long with 30–62 linear leaflets per side, these regularly and closely arranged; cirri absent. Inflorescences to 3 m long, flagellate; bracts tubular; fruits globose-ellipsoid, to 12 cm long and 1.2 cm diameter, yellowish brown.

Range and habitat. Taiwan; lowland rain forest or drier forest at low elevations.

Uses. None recorded.

Notes. This species has been confused with C. formosanus (Henderson 2005).

Calamus bimaniferus T. Evans, K. Sengdala, O. Viengkham, B. Thammavong & J. Dransf

wai hangnou (Lao)

[image: image]

Field characters. Stems clustered, climbing, to 3 m long and 1 cm diameter. Leaf sheaths green with brown hairs, without spines or with scattered, black-tipped, flattened, to 0.7-cm-long spines; ocreas present; knees present; flagella present, to 0.5 m long; leaf rachis to 0.4 m long with 4-6 lanceolate leaflets per side, these irregularly arranged, often in pairs; cirri present, vestigial, to 0.2 m long. Inflorescences to 0.7 m long, not flagellate; bracts tubular; fruits globose, 0.8 cm diameter, yellowish brown.

Range and habitat. Laos (Central, Southern) and possibly adjacent Thailand; lowland rain forest to 530 m elevation.

Uses. Provides a cane used in handicraft making.

Calamus blumei Becc.

wai-ki-punng (Tha)

[image: image]

Field characters. Stems solitary or clustered, climbing, to 60 m long and 2 cm diameter. Leaf sheaths mottled green with gray or black hairs, without spines or with scattered, swollen-based, upward-pointing, to 0.5-cm-long spines; ocreas present; knees present; flagella present, to 1.5 m long; leaf rachis to 1 m long with 4–8 rhomboidal leaflets per side, these regularly arranged; cirri absent. Inflorescences to 1.5 m long, flagellate; bracts tubular; fruits globose-ellipsoid, 2.2 cm long and 1.7 cm diameter, whitish or yellowish.

Range and habitat. Thailand (Peninsular) (also in Borneo, Sumatra, and Peninsular Malaysia); lowland rain forest, usually in wet places, at low elevations.

Uses. None recorded.

Synonyms. Calamus mawaiensis Furtado, Calamus penibukanensis Furtado, Calamus slootenii Furtado

PLATES 6 & 7

Calamus bousigonii Becc.

phdav arech (Cbd), wai huadio (Tha), may la rong (Vie)

[image: image]

Field characters. Stems clustered or sometimes solitary, climbing, to 20 m long and 1.6 cm diameter. Leaf sheaths green with mottled brown hairs, with sparsely to densely arranged, yellowish brown, flattened, to 1.3-cm-long spines; ocreas present; knees present; flagella present, to 1.5 m long; leaf rachis to 1 m long with 5–8 rhomboidal leaflets per side, these regularly arranged; cirri absent. Inflorescences to 1 m long, flagellate; bracts tubular or split open and spreading; fruits ovoid to ellipsoid, to 1.8 cm long and 1.4 cm diameter, yellowish.

Range and habitat. Cambodia, Thailand (Peninsular, Southeast), and Vietnam (Central, Southern); lowland or montane rain forest to 1100 m elevation.

Uses. None recorded.

Notes. Two subspecies are recognized: subsp. bousigonii, with tubular inflorescence bracts, from Cambodia, Thailand (Southeast), and Vietnam (Central, Southern); and subsp. smitinandii J. Dransf., with deeply split inflorescence bracts, from Thailand (Peninsular).

Calamus brandisii Becc.

vanthal (Ind)
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Field characters. Stems clustered, climbing, to 15 m long and 1.5 cm diameter. Leaf sheaths green with brown hairs, with scattered, black, needlelike, to 2.5 (to 6 at sheath apices)-cm-long spines; ocreas very short; knees present; flagella present; leaf rachis to 0.7 m long with 6–15 lanceolate leaflets per side, these in distinct clusters, the apical ones inserted close together in a fan shape; cirri absent. Inflorescences to 1.5 m long, flagellate; bracts tubular; fruits ovoid, to 1.8 cm long and 1 cm diameter, brown.

Range and habitat. Southwestern India (Karnataka, Kerala, Tamil Nadu); montane rain forest at 1000–1500 m elevation.

Uses. Provides a good-quality cane used in furniture making.

Calamus burkillianus Becc.

wai kradat (Tha)

Field characters. Stems clustered, climbing, to 20 m long and 4 cm diameter. Leaf sheaths green with reddish brown hairs, with scattered, black-tipped, flattened, to 2-cm-long spines; ocreas present; knees present; flagella present, to 4 m long; leaf rachis to 1.5 m long with 30–50 linear leaflets per side, these regularly arranged; cirri absent. Inflorescences to 4 m long, flagellate; bracts tubular; fruits ellipsoid, to 1.2 cm long and 0.6 cm diameter, whitish.
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Range and habitat. Thailand (Peninsular) (also in Peninsular Malaysia); usually near the sea, in scrub forest or sand bars behind beaches at low elevations.

Uses. None recorded.

Synonym. Calamus chibehensis Furtado

PLATE 7

Calamus caesius Blume

rotan sako ma, wai-tha-ka-tong (Tha)
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Field characters. Stems clustered, climbing, to 100 m long and 2 cm diameter. Leaf sheaths green with gray hairs, with scattered, pale brown, triangular, to 5-cm-long spines; ocreas very short; knees present; flagella absent; petioles short or absent; leaf rachis to 1.5 m long with 7–15 lanceolate leaflets per side, these clustered, often in pairs, whitish on the lower surfaces; cirri present, to 0.8 m long. Inflorescences to 2 m long, not flagellate; bracts tubular, open near apices; fruits ellipsoid, to 1.5 cm long and 1 cm diameter, greenish white.

Range and habitat. Thailand (Peninsular) (also in Borneo, the Philippines, Sumatra, and Peninsular Malaysia); lowland rain forest in low-lying, wet places, at low elevations.

Uses. Provides an important, medium-sized, high-quality cane used in furniture making. It has been introduced to various places for trial plantings.

Synonyms. Calamus glaucescens Blume, Palmijuncus caesius (Blume) Kuntze, Palmijuncus glaucescens (Blume) Kuntze, Rotang caesius (Blume) Baill.

PLATE 8

Calamus castaneus Griff.

jark-khao (Tha)

Field characters. Stems clustered or sometimes solitary, nonclimbing, creeping, usually subterranean, sometimes erect, to 1.5 m long and 20 cm diameter. Leaf sheaths green with grayish brown hairs, with scattered, grouped, gray or black, flattened, to 6-cm-long spines; ocreas present, densely bristly; knees absent; flagella absent; leaf rachis to 4.5 m long with 30–60 linear leaflets per side, these regularly arranged, dull gray on the lower surfaces; cirri absent. Inflorescences to 1 m long, not flagellate; bracts tubular, slightly swollen near apices; fruits ellipsoid, to 2.5 cm long and 1.8 cm diameter, brown.

[image: image]

Range and habitat. Thailand (Peninsular) (also in Peninsular Malaysia and Sumatra); lowland rain forest to 800 m elevation.

Uses. The fruits are used medicinally.

Synonyms. Calamus castaneus var. griffithianus (Mart.) Furtado, Calamus griffithianus Mart., Palmijuncus griffithianus (Mart.) Kuntze

PLATE 8

Calamus centralis Henderson, N. K. Ban & N. Q. Dung

may, may mat (Vie)

[image: image]

Field characters. Stems clustered, climbing, to 20 m long and 1 cm diameter. Leaf sheaths green without hairs or with mottled, brown hairs, with scattered, yellowish green or brown, flattened, to 2-cm-long spines; ocreas present; knees present; flagella absent; petioles short or absent; leaf rachis to 0.8 m long with 3–7 linear-lanceolate leaflets per side, these distantly and irregularly arranged, the basal ones swept back across the sheath; cirri to 0.8 m long. Inflorescences to 0.4 m long, not flagellate, erect or arching; bracts tubular; fruits not known.

Range and habitat. Vietnam (Central); lowland rain forest, often on karst limestone hills, to 800 m elevation.

Uses. None recorded.

Calamus ceratophorus Conrard

may sung, ui song (Vie)
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Field characters. Stem branching not known, climbing, to 30 m long and 3 cm diameter. Leaf sheaths green with dark brown hairs, with scattered, yellowish, flattened, downward-pointing, to 2-cm-long spines; ocreas present; knees present; flagella present; leaf rachis to 1.5 m long with 25–30 lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences to 4 m long, flagellate; bracts tubular; fruits borne on conspicuous, slender stalks, ellipsoid, to 1.9 cm long and 0.8 cm diameter, yellowish.

Range and habitat. Vietnam (Southern); montane rain forest at 1000-1200 m elevation.

Uses. Produces a cane used in furniture making.
 Notes. A poorly understood species, known only from the original collection made in 1922. Although Evans et al. (2002) considered that this species had a cirrus, this seems not to be the case.

Calamus compsostachys Burret

kai fang (Chi)

[image: image]

Field characters. Stems clustered, climbing, to 10 m long and to 1 cm diameter. Leaf sheaths greenish brown with scattered, dark brown, needlelike, to 0.5-cm-long spines, or spines absent; ocreas present; knees present; flagella absent; leaf rachis to 0.7 m long with 3–10 lanceolate leaflets per side, these distantly spaced; cirri present, to 0.5 m long. Inflorescences to 0.6 m long, not flagellate; bracts tubular; fruits globose to ellipsoid, to 1 cm long and 0.8 cm diameter, yellowish.

Range and habitat. China (Guangdong, Guangxi); lowland rain forest at low elevations.

Uses. None recorded.

PLATE 9

Calamus concinnus Mart.

wai nong (Tha)

[image: image]

Field characters. Stems clustered, nonclimbing, short and subterranean or creeping, to 6 m long and 8 cm diameter. Leaf sheaths open, green, with scattered, yellowish, triangular, to 4-cm-long spines; ocreas present, elongate, to 75 cm long, tattering; knees absent; flagella absent; leaf rachis to 3.5 m long with 35–65 lanceolate leaflets per side, these irregularly arranged in groups of 2–7; cirri absent. Inflorescences to 2 m long, not flagellate; bracts tubular, tattering at apices; fruits globose, to 0.8 cm diameter, yellowish.

Range and habitat. Myanmar (Tanintharyi) and Thailand (Peninsular) (also in Peninsular Malaysia); lowland rain forest, often near the sea or rivers, at low elevations.

Uses. None recorded.

Synonyms. Palmijuncus concinnus (Mart.) Kuntze, Plectocomiopsis ferox Ridl.

PLATE 9

Calamus crispus Henderson, N. K. Ban & N. Q. Dung

may tat, may tom (Vie)
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Field characters. Stem clustered, climbing, to 10 m long and 1.8 cm diameter. Leaf sheaths green with brown hairs, with scattered, yellowish green, downward-pointing, flattened, to 1-cm-long spines; ocreas present; knees present; flagella present; petioles absent; leaf rachis to 0.4 m long with 9 or 10 lanceolate leaflets per side, these clustered in alternate groups of 2 or 3, leathery, conspicuously spiny along the margins, curled over at the apices, the basal pair swept back across the sheath, the apical pair joined for about half their length; cirri absent. Inflorescences to 1.3 m long, flagellate; bracts tubular; fruits not known.

Range and habitat. Vietnam (Central); lowland rain forest at 200–600 m elevation.

Uses. None recorded.

Calamus delessertianus Becc.

paccha chural (Ind)

Field characters. Stems solitary, climbing, to 40 m long and 5 cm diameter. Leaf sheaths dark green, without hairs, with green, flattened, bulbous-based, to 2-cm-long spines; ocreas absent; knees present; flagella present, to 3 m long; leaf rachis to 2 m long with to 60 linear-lanceolate leaflets per side, these regularly arranged and with long hairs on the veins above and below; cirri absent. Inflorescences to 3 m long, flagellate; bracts tubular; fruits globose, to 1.5 cm diameter, yellowish.

Range and habitat. Southwestern India (Karnataka, Kerala, Maharashtra, Tamil Nadu); lowland rain forest to 1000 m elevation.

Uses. Provides a good-quality cane used in furniture making.

Notes. Beccari (1913; see also Evans & Sengdala 2002) considered that C. delessertianus was con-specific with C. tenuis, a view not shared by Renuka (1999b). No specimens of C. delessertianus have been seen nor are precise localities given in the literature, and no map is provided.

Calamus deliculatus Thwaites

nara wel (Srl)
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Field characters. Stems clustered, climbing, to 10 m long and 2 cm diameter. Leaf sheaths yellowish green with reddish brown hairs, with scattered to densely arranged, greenish brown, flattened, to 4 (to 12 at sheath apices)-cm-long spines, these hairy on the margins and denser at sheath apices; ocreas present, inconspicuous; knees inconspicuous or absent; flagella present, to 2 m long; leaf rachis to 1 m long with 25–26, linear-lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences to 0.5 m long, flagellate; bracts tubular; fruits globose, to 1 cm diameter, yellow.

Range and habitat. Sri Lanka; lowland rain forest to 1000 m elevation.

Uses. Provides a good-quality cane used in basketry.

Synonym. Palmijuncus deliculatus (Thwaites) Kuntze

PLATE 10

Calamus densiflorus Becc.

wai-ki-lay, wai kaerae (Tha)
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Field characters. Stems clustered, climbing, to 40 m long and 4 cm diameter. Leaf sheaths yellowish green with dense, black hairs, with densely arranged, brownish, flattened, to 4-cm-long spines, these usually with hairy margins; ocreas present; knees present; flagella present, to 5 m long; petioles usually absent in adult plants; leaf rachis to 2 m long with 50–60 linear leaflets per side, these regularly and closely arranged; cirri absent. Inflorescences to 5 m long, flagellate; bracts tubular; fruits ovoid, to 2 cm long and 1.2 cm diameter, yellowish.

Range and habitat. Thailand (Peninsular) (also in Peninsular Malaysia and Singapore); lowland rain forest to 600 m elevation.

Uses. Provides a medium-quality cane used in furniture making.

Synonym. Calamus neglectus Becc.

Calamus dianbaiensis C. F. Wei

dian bai shen teng (Chi)

[image: image]

Field characters. Stems clustered, nonclimbing, free-standing or creeping, to 4 m long and 7 cm diameter. Leaf sheaths yellowish brown with brown hairs, with short, oblique rows of yellowish, flattened, to 3-cm-long spines; ocreas present, to 20 cm long, fibrous; knees absent; flagella absent; leaf rachis to 3 m long with to 30 linear-lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences to 1 m long, not flagellate; bracts split open and tattering at the apices; fruits globose to ellipsoid, to 2 cm long and 1.5 cm diameter, brownish, with grooved scales.

Range and habitat. China (Guangxi, Guangdong); lowland rain forest at low elevations.

Uses. None recorded.

Synonyms. Calamus guangxiensis C. F. Wei, Calamus yuangchunensis C. F. Wei

Calamus diepenhorstii Miq.

wai-tam-dek (Tha)
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Field characters. Stems clustered, climbing, to 20 m long and 3.5 cm diameter. Leaf sheaths green with brownish hairs, with scattered to densely arranged, often in rows, black, flattened, to 2-cm-long spines, these with hairy margins; ocreas obscure or absent; knees present; flagella present, to 6 m long; leaf rachis to 1.8 m long with 26–35 lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences to 6 m long, flagellate; bracts tubular; fruits globose, to 2 cm diameter, brownish or yellowish.

Range and habitat. Thailand (Peninsular) (also in Borneo, Peninsular Malaysia, the Philippines, and Singapore); lowland rain forest to 800 m elevation.

Uses. Provides a medium-quality cane used in furniture making.

Notes. Three varieties are recognized: var. diepen-horstii from Singapore, Thailand, and Peninsular Malaysia; var. exulans Becc. from the Philippines; and var. major J. Dransf. from Borneo.

Synonyms. Calamus diepenhorstii var. kemamanensis Furtado, Calamus diepenhorstii var. singaporensis (Becc.) Becc., Calamuspacificus Ridl., Calamus sin-gaporensis Becc., Palmijuncus diepenhorstii (Miq.) Kuntze

Calamus digitatus Becc.

kukulu wel (Srl)
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Field characters. Stems clustered, climbing, to 5 m long and 1 cm diameter. Leaf sheaths green with brown hairs, sometimes with ridges, almost spineless or with scattered, greenish brown, flattened, to 1.5-cm-long spines; ocreas present; knees present; flagella present, to 2 m long; leaf rachis to 0.05 m long with 2 or 3 broadly lanceolate leaflets per side, these inserted close together in a fan shape, the apical pair joined at their bases; cirri absent. Inflorescences to 1.3 m long, flagellate; bracts tubular; fruits globose, to 1 cm diameter, yellow.

Range and habitat. Sri Lanka; lowland or montane rain forest, to 1500 m elevation.

Uses. Provides a good-quality cane used in basketry.

Notes. Very similar to C. pachystemonus and especially to C. radiatus, the three species forming a related group. Calamus digitatus can be distinguished by its petioles with straight spines to 1.7 cm long; C. pachystemonus and C. radiatus have petioles with short recurved spines only.

Calamus dilaceratus Becc.
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Field characters. Stems clustered, climbing, to 20 m long and 4 cm diameter. Leaf sheaths green with whitish hairs, densely covered with reddish brown, needlelike, to 4-cm-long spines; ocreas present, very short; knees present; flagella absent; leaf rachis to 2 m long with numerous lanceolate leaflets per side, these regularly arranged; cirri present, to 1.5 m long. Inflorescences elongate, not flagellate; bracts split open and tattering at the apices; fruits ovoid, to 1 cm long and 0.8 cm diameter, yellow.

Range and habitat. Nicobar Islands (Great Nico-bar); lowland rain forest at low elevations.

Uses. Provides a cane used in furniture making.

PLATE 10

Calamus dioicus Lour:
may chi (Vie)
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Field characters. Stems clustered, climbing, to 10 m long and 0.4 cm diameter. Leaf sheaths green with patches of brown hairs, moderately covered with yellowish, black-tipped, flattened, to 0.6-cm-long spines; ocreas present, to 4 cm long, membranous and soon falling, with needlelike spines at the bases; knees present; flagella present, to 1 m long; petioles absent; leaf rachis to 0.2 m long with 5 lanceolate leaflets per side, these irregularly and distantly arranged in three groups, the basal pair swept back across the sheath, the apical pair split to their bases; cirri absent. Inflorescences to 1.5 m long, not flagellate; bracts tubular; fruits globose, to 0.8 cm diameter, yellowish white.

Range and habitat. Vietnam (Southern); lowland rain forest at low elevations.

Uses. Produces a good-quality cane for tying.

Notes. Evans et al. (2002) included specimens from Bac Ma National Park in central Vietnam in their description of C. dioicus. However, these are quite distinct from C. dioicus and are recognized as a separate species, C. bachmaensis.

Synonym. Palmijuncus dioicus (Lour.) Kuntze

Calamus dongnaiensis Becc.

may dong nai (Vie)

[image: image]

Field characters. Stems clustered, nonclimbing, short and subterranean. Leaf sheaths greenish brown with brown hairs, with scattered, yellowish, flattened spines; ocreas and knees not known; flagella absent; leaf rachis with about 14 broadly lanceolate, leathery leaflets per side, these irregularly arranged; cirri absent. Inflorescences to 2.5 m long, not flagellate; bracts split open and tattering at the apices; fruits ovoid, to 3 cm long and 1.5 cm diameter, brown, the scale margins whitish.

Range and habitat. Vietnam (Southern); lowland rain forest at low elevations.

Uses. The fruits are eaten.

Notes. A poorly known species.

Calamus dransfieldii Renuka

meesebetha (Ind)

Field characters. Stems solitary, climbing, to 22 m long and 3.5 cm diameter. Leaf sheaths green with greenish hairs, with scattered, greenish, bulbous-based, to 2.2-cm-long spines; ocreas absent; knees present; flagella present, to 6 m long; leaf rachis to 1.5 m long with to 60 lanceolate leaflets per side, these regularly arranged and with long hairs on the veins above and below; cirri absent. Inflorescences to 3.5 m long, flagellate; bracts tubular; fruits globose, to 1.8 cm diameter, stalked, yellow.
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Range and habitat. Southwestern India (Kerala); lowland rain forest or deciduous forest at 300–700 m elevation.

Uses. Provides a good-quality, large-diameter cane used in furniture making and basketry.

Notes. Very similar to C. gamblei, and known from only one locality in the Dhoni Hills. However, it may occur in other localities, farther to the north in Karnataka.

PLATE 10

Calamus egregius Burret

liteng (Chi)
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Field characters. Stems clustered, climbing, to 50 m long and to 5 cm diameter. Leaf sheaths yellowish green with brown hairs, with scattered, brownish, flattened, to 2-cm-long spines; ocreas present, to 10 cm long, disintegrating; knees present; flagella absent; leaf rachis to 1.5 m long with to 20 lanceolate leaflets per side, these clustered in alternate groups of 2 or 3; cirri present, to 1 m long. Inflorescences to 1 m long, not flagellate; bracts tubular; fruits ovoid, to 2 cm long and 1.6 cm diameter, brown, stalked, with grooved scales.

Range and habitat. China (Hainan); lowland rain forest to 1000 m elevation.

Uses. Provides a high-quality cane for binding and weaving; the palm hearts are eaten.

PLATE 11

Calamus erectus Roxb.

kadam bet (Ban), pekri (Bhu), zhi li sheng teng (Chi), rong (Ind), wai namsay (Lao), mauk chee kyein, soo-patle, thaing kyaing, (Mya), kheersing (Nep), wai khom (Tha)
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Field characters. Stems clustered, nonclimbing, free-standing or sometimes leaning, to 6 m long and 5 cm diameter. Leaf sheaths dark green with dark brown hairs, with short rows of brown, flattened, to 3.5-cm-long spines; ocreas present, with rows of short spines, split into 2, soon falling; knees absent; flagella absent; petioles and rachis with whorls of yellow spines; leaf rachis to 3 m long with to 40 lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences to 2 m long, not flagellate; bracts tubular, tattering at the apices; fruits ellipsoid, to 5 cm long and 2.5 cm diameter, greenish or reddish brown, with grooved scales.

Range and habitat. Bangladesh, Bhutan, China (Yunnan), northeastern India (Arunachal Pradesh, Assam, Manipur, Meghalaya, Manipur, Sikkim, Tripura, West Bengal), Laos (Central, Northern), Myanmar (Kachin, Sagaing, Shan), Nepal, and Thailand (North, Southwest); lowland or montane rain forest or drier forest, usually on steep slopes, to 1400 m elevation.

Uses. Provides a short, thick, nonflexible cane used in construction and furniture making.

Synonyms. Calamus collinus Griff., Calamus erectus var. birmanicus Becc., Calamus erectus var. collinus (Griff.) Becc., Calamus erectus var. macrocarpus (Griff.) Becc., Calamus erectus var. schizospathus (Griff.) Becc., Calamus macrocarpus Griff., Calamus schizospathus Griff., Palmijuncus collinus (Griff.) Kuntze, Palmijuncus erectus (Roxb.) Kuntze, Palmijuncus macrocarpus (Griff.) Kuntze, Palmijuncus schizospathus (Griff.) Kuntze

PLATE 11

Calamus erinaceus (Becc.) J. Dransf.

wai pangka (Tha)
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Field characters. Stems clustered, climbing, to 15 m long and 6 cm diameter. Leaf sheaths yellowish green with gray hairs, with densely arranged, oblique rows of brown, needlelike or flattened, to 3.5 (to 10 at sheath apices)-cm-long spines; ocreas very short or absent; knees present, orange-yellow; flagella absent; leaf rachis to 2.5 m long with about 65 linear leaflets per side, these regularly arranged and pendulous; cirri present, to 2 m long. Inflorescences to 1.5 m long, not flagellate; bracts tubular; fruits globose, to 1 cm diameter, yellowish.

Range and habitat. Cambodia and Thailand (Peninsular) (also in Borneo, the Philippines, Singapore, Sumatra, and Peninsular Malaysia); mangrove forest and other places near the sea at low elevations.

Uses. None recorded.

Synonyms. Calamus aquatilis Ridl., Daemonorops erinacea Becc.

Calamus evansii Henderson
leum, wai leum (Lao)
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Field characters. Stems clustered, climbing, to 7 m long and 1.3 cm diameter. Leaf sheaths green with white hairs, with sparsely to densely arranged brown, black-tipped, flattened, horizontally spreading spines to 1 cm long, sometimes with many short spines interspersed; knees present; ocreas present, densely bristly; flagella present; leaf rachis to 0.5 m long with 3-6 lanceolate leaflets per side, these arranged in distant groups or solitary, the apical pair free or only briefly joined at their bases; cirri absent. Inflorescences to 3 m long, flagellate; bracts tubular; fruits not seen.

Range and habitat. Laos (Central); lowland forest at 520–530 m elevation.

Uses. The stems are used for handicrafts.

Notes. Evans et al. (2002) recognized a widespread C. kingianus occurring in both Laos and northeastern India. Henderson and Henderson (2007) separated the Laos population as C. evansii.

Calamus exilis Griff

wai phra ram (Tha)

[image: image]
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Plate 1. Areca catechu; habit; Vietnam (top left). Areca triandra; habit; Vietnam (top right). Areca triandra; habit of rheophytic form; Vietnam (bottom left). Areca triandra; inflorescence; Thailand (bottom right).
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Plate 2. Areca triandra; inflorescence; Vietnam (top left). Arenga caudata; habit, Arenga westerhoutii in background; Thailand (top right). Arenga caudata; habit of form with undivided leaves; Vietnam (bottom left). Arenga caudata; male flowers of rheophytic form; Vietnam (bottom right).
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Plate 3. Arenga westerhoutii; habit; Vietnam (top left). Arenga westerhoutii; ears at bases of leaflets; Myanmar (top right). Arenga westerhoutii; inflorescence with male flowers; Myanmar (bottom left). Arenga westerhoutii; inflorescence with male flowers; Vietnam (bottom right).

[image: image]

Plate 4. Arenga wightii; habit; India (top left). Bentinckia condapanna; habit; cultivated, India (top right). Borassodendron machadonis; habit; Thailand (bottom left). Borassus flabellifer; habit; Myanmar (bottom right).
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Plate 5. Calamus acanthospathus; leaf sheath; Myanmar (top left). Calamus acaulis; petioles; Vietnam (top right). Calamus arborescens; habit; Myanmar (bottom left). Calamus arborescens; lower surfaces of leaflets; Myanmar (bottom right).
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Plate 6. Calamus arborescens; fruits; Myanmar (top left). Calamus bachmaensis; leaf sheath; Vietnam (top right). Calamus balingensis; habit; Thailand (bottom left). Calamus bousigonii subsp. smitinandii; leaflets; Thailand (bottom right).
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Plate 7. Calamus bousigonii subsp. smitinandii; leaf sheath; Thailand (top left). Calamus bousigonii subsp. bousigonii; leaf sheath; Vietnam (top right). Calamus caesius; leaf sheath; Thailand (bottom left). Calamus caesius; lower surface of leaflets and cirrus; Thailand (bottom right).
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Plate 8. Calamus castaneus; habit; Thailand (top left). Calamus castaneus; leaf sheaths; Thailand (top right). Calamus castaneus; fruits; Thailand (bottom left). Calamus centralis; leaf sheath; Vietnam (bottom right).
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Plate 9. Calamus concinnus; leaflets; Thailand (top left). Calamus concinnus; leaf bases, ocreas, and old inflorescences; Thailand (top right). Calamus crispus; leaf sheath; Vietnam (bottom left). Calamus crispus; leaflets; Vietnam (bottom right).
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Plate 10. Calamus densiflorus; leaf sheath; Thailand (top left). Calamus dioicus; leaf sheath; Vietnam (top right). Calamus dioicus; fruits; Vietnam (bottom left). Calamus egregius; leaf; China (bottom right).
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Plate 11. Calamus erectus; habit; Myanmar (top left). Calamus erectus; petioles; Myanmar (top right). Calamus erectus; fruits; Myanmar (bottom left). Calamus erinaceus; leaf sheath; Thailand (bottom right).
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Plate 12. Calamus fissilis; leaf sheath; Vietnam (top left). Calamus flagellum var. flagellum; habit; Myanmar (top right). Calamus flagellum var. flagellum; leaf sheath; Myanmar (bottom left). Calamus flagellum var. flagellum; fruits; Myanmar (bottom right).

[image: image]

Plate 13. Calamus floribundus; habit; India (top left). Calamus floribundus; leaf sheath; Myanmar (top right). Calamus guruba; leaf sheath; Myanmar (bottom left). Calamus hainanensis; leaf; China (bottom right).
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Plate 14. Calamus hainanensis; leaf sheath; China (top left). Calamus henryanus; leaf sheath; Myanmar (top right). Calamus henryanus; leaf; Myanmar (bottom left). Calamus hookerianus; leaf sheath; India (bottom right).
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Plate 15. Calamus hukaungensis; leaf sheath; Myanmar (top left). Calamus insignis var. insignis; leaf sheath; Thailand (top right). Calamus insignis var. insignis; leaflets; Thailand (bottom left). Calamus javensis; leaf; Myanmar (bottom right).
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Plate 16. Calamus lateralis; leaf sheath and fruits; Vietnam (top left). Calamus leptospadix leaf sheath; India (top right). Calamus longisetus; habit; Myanmar (bottom left). Calamus longisetus; leaf sheath; Myanmar (bottom right).

Field characters. Stems solitary or clustered, climbing, to 15 m long and 2.5 cm diameter. Leaf sheaths green, with densely arranged, minute, triangular, reflexed spines, giving a rough feel to the sheath, sometimes with scattered, brown, to 1.2-cm-long spines also present; ocreas present; knees present; flagella present, to 1.8m long; leaf rachis to 0.7m long with 20–30 linear leaflets per side, these regularly arranged, closely spaced, and densely covered with fine hairs; cirri absent. Inflorescences to 0.8m long, flagellate; bracts tubular; fruits ovoid, stalked, to 1.6 cm long and 1.2 cm diameter, yellowish.

Range and habitat. Thailand (Peninsular) (also in Sumatra and Peninsular Malaysia); lowland rain forest to 700 m elevation.

Uses. Provides a slender cane used in tying.

Synonyms. Calamus ciliaris var. peninsularis Furtado, Calamus curtisii Ridl., Palmijuncus exilis (Griff.) Kuntze

PLATE 12

Calamus fissilis Henderson, N. K. Ban & N. Q. Dung

may cam (Vie)

[image: image]

Field characters. Stems clustered, climbing, to 10 m long and 1 cm diameter. Leaf sheaths green with reddish brown hairs, with reddish brown, flattened spines to 1 cm long, arranged in small, horizontally spreading groups; ocreas present; knees present; flagella absent; petioles short or absent; leaf rachis to 0.3m long with 9–11 linear-lanceolate leaflets per side, these regularly arranged; cirri present, to 0.5m long. Inflorescences erect or arching, to 0.4m long, not flagellate; bracts splitting almost to their bases; fruits not known.

Range and habitat. Vietnam (Central); lowland rain forest to 800 m elevation.

Uses. The canes are used for tying.

PLATE 12

Calamus flagellum Griff.

rhim (Bhu), da teng mie, shengteng (Chi), putli bet, reem (Ind), wai kom, wai lao (Lao), mauk chee kyein (Mya), may roi (Vie)

Field characters. Stems clustered, climbing, to 30 m long and 5 cm diameter. Leaf sheaths greenish yellow with dark brown hairs, with densely arranged, black, brownish, or yellowish, flattened, to 5.5 (sometimes to 10 at sheath apices)-cm-long spines, interspersed with shorter spines; ocreas present, fibrous, soon falling; knees present, inconspicuous; flagella present, to 7 m long; leaf rachis to 3 m long with 27–35 linear-lanceolate leaflets per side, these regularly or sometimes irregularly arranged; cirri absent. Inflorescences to 7 m long, flagellate; bracts tubular, tattering at the apices; fruits ovoid, to 3 cm long and 2.2 cm diameter, yellowish or brownish, with grooved scales.

[image: image]

Range and habitat. Bangladesh, Bhutan, China (Guangxi, Yunnan, Tibet), Laos (Northern), Myanmar (Kachin, Sagaing, Shan), Nepal, northeastern India (Arunachal Pradesh, Assam, Manipur, Meghalaya, Sikkim, West Bengal), Thailand (North), and Vietnam (Central, Northern); lowland or montane rain forest, to 1500 m elevation.

Uses. The hearts are eaten.

Notes. A widespread and variable species. Two varieties are recognized: var. flagellum; and var. furvifuraceus S. J. Pei & S. Y. Chen, with darker leaf hairs and some of the lower leaflets clustered, from China (Yunnan).

Synonyms. Calamus flagellum var. karinensis Becc., Calamus jenkinsianus Griff., Calamus karinensis (Becc.) S. J. Pei & S. Y. Chen, Calamus polygamus Roxb., Palmijuncus flagellum (Griff.) Kuntze, Palmijuncus jenkinsianus (Griff.) Kuntze, Palmijuncus polygamus (Roxb.) Kuntze

PLATE 13

Calamus floribundus Griff.

chota bet, moksoma kyein (Ind), maukye, ye-kyaing (Mya)
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Field characters. Stems clustered, climbing, to 6 m long and 2.5 cm diameter. Leaf sheaths greenish brown with brown hairs, with densely arranged spines of 2 kinds, 1 brown and flattened, the other black and needlelike, both to 4 cm long, interspersed with many short, black spines; ocreas present, densely bristly; knees present; flagella present; leaf rachis to 0.6m long with 11–21 lanceolate leaflets per side, these irregularly arranged, the apical ones inserted close together in a fan shape, the apical pair free or joined at their bases; cirri absent. Inflorescences to 2.5m long, flagellate; bracts tubular; fruits globose to ellipsoid, to 1.2 cm long and 1 cm diameter, yellowish.

Range and habitat. Bangladesh, northeastern India (Arunachal Pradesh, Assam, Manipur, Meghalaya, Nagaland, Tripura, West Bengal), and Myanmar (Kachin, Sagaing); lowland rain forest on river floodplains or other flat areas, or often in disturbed places, to 1000 m but usually at lower elevations.

Uses. The canes are used for tying and the fruits are eaten.

Synonyms. Calamus mishmeensis Griff., Palmijuncus floribundus (Griff.) Kuntze, Palmijuncus mishmeensis (Griff.) Kuntze

Calamus formosanus Becc.

shui-teng (Tai)
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Field characters. Stems clustered, climbing, to 20 m long and to 5 cm diameter. Leaf sheaths yellowish brown with brown hairs, with densely arranged, yellowish, flattened, upward-pointing, to 2-cm-long spines; ocreas present, small and papery; knees present; flagella absent; petioles short or absent; leaf rachis to 2 m long with 18 or 19 broadly lanceolate leaflets per side, these irregularly and distantly arranged; cirri present, to 3 m long. Inflorescences elongate, flagellate; bracts tubular; fruits ellipsoid, to 2 cm long and 1 cm diameter, brownish or yellowish.

Range and habitat. Taiwan; lowland rain forest to 1000 m elevation.

Uses. None recorded.

Synonyms. Calamus orientalis C. E. Chang, Calamus quinquesetinervius Burret

Calamus gamblei Becc.

hasirubetha (Ind)
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Field characters. Stems clustered, to 30 m long and 2.5 cm diameter. Leaf sheaths green with dark brown hairs, with scattered, greenish, bulbous-based, to 1.5-cm-long spines; ocreas present; knees present; flagella present, to 4 m long; leaf rachis to 1 m long with numerous linear-lanceolate leaflets per side, these regularly arranged and with long hairs on the veins above and below; cirri absent. Inflorescences to 3 m long, flagellate; bracts tubular; fruits globose to obovoid, to 2 cm diameter, stalked, yellow.

Range and habitat. Southwestern India (Karnataka, Kerala, Tamil Nadu); lowland or montane rain forest at 600–2000m elevation.

Uses. Provides a good-quality cane used in furniture making and basketry.

Synonym. Calamus gamblei var. sphaerocarpus Becc.

Calamus godefroyi Becc.

wai nong (Lao)
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Field characters. Stems clustered, climbing, to 30 m long and 1.5 cm diameter. Leaf sheaths green with brown hairs, with scattered to densely arranged, black-tipped, flattened, triangular, to 2-cm-long spines; ocreas present; knees present; flagella present, elongate; petioles short or absent; leaf rachis to 1 m long with 15–20 linear-lanceolate leaflets per side, these regularly arranged and grayish green on the lower surface, with the basal few leaflets often swept back across the sheath; cirri absent. Inflorescences to 1.3m long, flagellate; bracts tubular; fruits globose to ellipsoid, to 1.6 cm long and 1.2 cm diameter, yellowish or whitish.

Range and habitat. Cambodia, Laos (Central), and Thailand (Northeast); marshy areas in flooded forest at low elevations.

Uses. None recorded.

Notes. Evans et al. (2002) considered that this species may be synonymous with C. rotang.

Calamus gracilis Roxb.

mapuri bet (Ban, Ind), wai nan (Chi), wai hom (Lao), kyetu kyein (Mya)

Field characters. Stems clustered, climbing, to 30 m long and 2 cm diameter. Leaf sheaths green with mottled, dark brown and whitish hairs, without spines or with scattered, black-tipped, conical-based, to 0.5-cm-long spines; ocreas present, small; knees present, obscure; flagella present; petioles very short; leaf rachis to 0.7m long with 8–5 linear or lanceolate leaflets per side, these regularly arranged but with wide gaps between groups, shiny green, curled over at the tips, the apical ones inserted close together in a fan shape, the apical pair not joined at their bases; cirri absent. Inflorescences to 0.7m long, flagellate; bracts tubular; fruits ovoid to ellipsoid, to 2 cm long and 1 cm diameter, yellowish or orange, with grooved scales, stalked.

[image: image]

Range and habitat. Bangladesh, China (Yunnan), northeastern India (Arunachal Pradesh, Assam, Meghalaya), Laos (Northern, Central), and Myanmar (Kachin, Sagaing, Shan); lowland or montane rain forest at 850–1500m elevation.

Uses. None recorded.

Notes. Plants from Hainan are often included in C. gracilis, but here are recognized as a separate species, C. hainanensis.

Synonym. Palmijuncus gracilis (Roxb.) Kuntze

Calamus griseus J. Dransf.

wai chumpawn (Tha)

[image: image]

Field characters. Stems clustered, climbing, to 5 m long and 0.8 cm diameter. Leaf sheaths green with brown hairs, with scattered, green, triangular, to 0.6-cm-long spines; ocreas present, inconspicuous; knees present; flagella present, to 0.6m long; leaf rachis to 0.3m long with 5 or 6 broadly lanceolate leaflets per side, these irregularly arranged and whitish on the lower surfaces, the basal pair swept back across the sheath, the apical pair joined for about half their length; cirri absent. Inflorescences to 1.1m long, flagellate; bracts tubular; fruits ellipsoid, 0.7 cm long and 0.4 cm diameter, brown.

Range and habitat. Thailand (Peninsular) and probably Myanmar (Tanintharyi) (also in Peninsular Malaysia and Sumatra); lowland rain forest at low elevations.

Uses. None recorded.

PLATE 13

Calamus guruba Buch.-Ham.

sundi bet, teeta bet (Ban, Ind), wai deng (Lao), kyaing-ni, kyein-ni (Mya), dute bet (Nep), wai khi kai (Tha)

[image: image]

Field characters. Stems clustered, climbing or forming thickets, to 20 m long and 3 cm diameter. Leaf sheaths dull green with rusty brown or light brown hairs, with scattered to densely arranged, brown, flattened, upward-pointing, to 3.5 (sometimes to 10 at sheath apices)-cm-long spines; ocreas present, conspicuous, tattering and soon falling; knees present; flagella present, to 3 m long; leaf rachis to 1.3m long with 30–65 linear-lanceolate leaflets per side, these regularly arranged, the apical ones smaller than the others; cirri absent. Inflorescences to 3 m long, flagellate, bracts not sheathing, split open and flat, brown; fruits globose, to 0.8 cm diameter, yellowish or brown.

Range and habitat. Bangladesh, Bhutan, Cambodia, China (Yunnan), eastern and northeastern India (Assam, Bihar, Manipur, Meghalaya, Nagaland, Orissa, Sikkim, Tripura, West Bengal), Laos (Southern), Myanmar (Ayeyarwady, Bago, Kachin, Sagaing, Yangon), Thailand (East, Peninsular, Southeast), and possibly Vietnam (also in Peninsular Malaysia); lowland and montane rain forest, scrub forest, dry forest, and in disturbed places, especially roadsides, to 1200 m elevation, rarely more.

Uses. Provides a good-quality cane used in basketry and furniture making.

Synonyms. Calamus guruba var. ellipsoideus S. Y. Chen & K. L. Wang, Calamus mastersianus Griff., Calamus multirameus Ridl., Calamus nitidus Mart., Daemonorops guruba (Buch.-Ham.) Mart., Daemonorops guruba var. hamiltonianus Mart., Daemonorops guruba var. mastersianus (Griff.) Mart., Palmijuncus guruba (Buch.-Ham.) Kuntze, Palmijuncus nitidus (Mart.) Kuntze

PLATES 13 & 14

Calamus hainanensis

C. C. Chang & L. G. Xu

Field characters. Stems clustered, climbing, to 15 m long and 1 cm diameter. Leaf sheaths green with brown and whitish hairs, without spines or with scattered, conical-based, to 0.5-cm-long spines; ocreas present, small; knees inconspicuous or absent; flagella present; petioles very short; leaf rachis to 0.4m long with 12–14 linear leaflets per side, these regularly arranged but with wide gaps between groups, shiny green, curled over at the tips, the apical ones inserted close together in a fan shape, the apical pair not joined at their bases; cirri absent. Inflorescences to 0.7m long, flagellate; bracts tubular; fruits ellipsoid, to 2.7 cm long and 2 cm diameter, yellowish or orange, with grooved scales, stalked.

[image: image]

Range and habitat. China (Hainan); lowland rain forest to 1000 m elevation.

Uses. None recorded.

Notes. Very similar to C. gracilis, and sometimes included there. However, it appears distinct in its larger fruits.

Calamus harmandii Pierre

nyaa seui (Lao)

[image: image]

Field characters. Stems solitary, nonclimbing, freestanding, to 1.1m long and 4 cm diameter. Leaf sheaths open, green with scattered, yellowish, flattened, to 3-cm-long spines; ocreas present, prominent, spiny; knees absent; flagella absent; petioles with whorls of yellow spines; leaf rachis to 1 m long with 30–37 linear leaflets per side, these regularly arranged; cirri absent. Inflorescences to 1.4m long, erect, not flagellate; bracts split, open and tattering at the apices; partial inflorescences unbranched; fruits globose-ellipsoid, to 1.2 cm long and 0.9 cm diameter, brown.

Range and habitat. Laos (Southern) and possibly Thailand (North) and Vietnam (Central); lowland rain forest at low elevations.

Uses. The fruits are eaten.

Notes. Evans (2000) has given an account of the recent rediscovery of this species.

Synonym. Zalacella harmandii (Pierre) Becc.

PLATE 14

Calamus henryanus Becc.

dian nan sheng teng, mao-teng (Chi), wai namlee (Lao), mauk chee kyein (Mya), wai bun (Tha)

[image: image]

Field characters. Stems clustered, climbing, to 20 m long and 1.8 cm diameter. Leaf sheaths with mottled, reddish brown hairs, with scattered, yellowish, flattened, triangular, to 2 (sometimes a few spines to 7 at sheath apices)-cm-long spines; ocreas present, very small, sometimes spiny; knees present; flagella present, to 4 m long; leaf rachis to 1.3m long with 30–45 linear leaflets per side, these regularly arranged, or often regularly arranged but with gaps; cirri absent. Inflorescences to 4.5m long, flagellate; bracts tattering at apices; fruits globose to ellipsoid, to 1.5 cm long and 1 cm diameter, yellowish brown.

Range and habitat. China (Guangxi, Yunnan, and just reaching Sichuan), Laos (Central, Northern), Myanmar (Kachin, Mon, Shan), Thailand (North, Northeast), and Vietnam (Central, Northern); lowland or montane rain forest, or scrub forest, to 1700 m elevation.

Uses. Provides a cane used in furniture making.

Notes. Specimens of this species have been identified as C. rugosus Becc. (Chen et al. 2002). However, these identifications appear to be mistaken, and C. rugosus probably does not occur in our area. Calamus henryanus is similar to C. multispicatus, but differs in its partial inflorescences with elongate terminal flowering branches.

Synonyms. Calamus balansaeanus Becc., Calamus balansaeanus var. castanolepis (C. F. Wei) S. J. Pei & S. Y. Chen, Calamus henryanus var. castanolepis C. F. Wei

PLATE 14

Calamus hookerianus Becc.

velichural (Ind)

[image: image]

Field characters. Stems clustered, climbing, to 10 m long and 4 cm diameter. Leaf sheaths brownish green with brown hairs, with densely spaced, brownish, triangular, to 2.5 (to 18 at sheath apices, these arranged in a fan)-cm-long spines; ocreas present; knees present; flagella present, to 5 m long; leaf rachis to 1.3m long with to 40 linear leaflets per side, these regularly arranged; cirri absent. Inflorescences to 5 m long, flagellate; bracts tubular; fruits globose, to 1 cm diameter, yellowish brown.

Range and habitat. Southwestern India (Karnataka, Kerala, Tamil Nadu); lowland rain forest to 1000 m elevation.

Uses. Provides a medium-quality cane used in furniture making and basketry.

PLATE 15

Calamus hukaungensis Henderson

htin phu (Mya)

[image: image]

Field characters. Stems clustered, climbing, to 4 m long and 1 cm diameter. Leaf sheaths greenish brown with whitish hairs, with densely arranged, reddish brown, flattened, horizontally spreading spines to 1 cm long; knees present; ocreas present, densely bristly; flagella present, to 1.5m long; leaf rachis to 0.3m long with 4–6 lanceolate leaflets per side, these arranged in distant groups, the apical pair joined at their bases; cirri absent. Inflorescences to 2 m long, flagellate; bracts loosely sheathing, the apical margins densely covered with bristles; fruits not known.

Range and habitat. Myanmar (Kachin); lowland forest on flat land at 190–285m elevation.

Uses. The stems are used for weaving.

Calamus hypoleucus (Kurz) Kurz

[image: image]

Field characters. Stems climbing, to 0.8 cm diameter. Leaf sheaths greenish brown with brown hairs, with sparsely arranged, brown, flattened, recurved spines to 0.5 cm long; knees present; ocreas present, very short; flagella absent; leaf rachis to 0.3m long with about 8 broadly lanceolate leaflets per side, these arranged in distant pairs, gray on the lower surfaces, the apical pair free or briefly joined at their bases; cirri absent. Inflorescences to 0.15m long, not flagellate; bracts open, not sheathing the main axis; fruits not known.

Range and habitat. Myanmar (Kayin); lowland forest at low elevations.

Uses. None recorded.

Notes. This poorly known rattan has been collected in only one locality in Myanmar, the Thoungyinn River near Myawadi in Kayin State. Evans et al. (2002) recognized a widespread C. hypoleucus occurring in both Laos and Myanmar. Henderson and Henderson (2007) separated the Laos population as C. minor.

Synonyms. Daemonorops hypoleuca Kurz, Palmijuncus hypoleucus (Kurz) Kuntze

PLATE 15

Calamus insignis Griff.

wai-hin (Tha)

[image: image]

Field characters. Stems solitary or clustered, climbing, to 40 m long and 2 cm diameter. Leaf sheaths green with reddish brown hairs, with scattered to densely arranged, yellowish, black-tipped, flattened, to 2.5-cm-long spines, these often upward-pointing; ocreas present; knees present; flagella present, to 2 m long; leaf rachis to 2 m long with 4–15 broadly lanceolate, almost oblong, leathery leaflets per side, these regularly arranged, the apical pair usually joined at their bases; cirri absent. Inflorescences to 2 m long, flagellate; bracts tubular; fruits ellipsoid, to 1.2 cm long and 0.7 cm diameter, yellowish.

Range and habitat. Thailand (Peninsular) (also in Peninsular Malaysia and Sumatra); lowland rain forest to 1000 m elevation.

Uses. Provides a good-quality cane used in basketry and furniture making.

Notes. A variable species in which three varieties are recognized: var. insignis from Thailand and Peninsular Malaysia; var. longispinosus J. Dransf., with longer leaf sheath spines, from Sumatra, Thailand and Peninsular Malaysia; and var. robustus (Becc.) J. Dransf., with larger stems, leaves, and inflorescences, from Thailand and Peninsular Malaysia.

Synonyms. Calamus spathulatus Becc., Calamus spathulatus var. robustus Becc., Calamus subspathulatus Ridl., Palmijuncus insignis (Griff.) Kuntze

PLATE 15

Calamus javensis Blume

kyein (Mya), wai kuan, wai-lek (Tha)

[image: image]

Field characters. Stems clustered, climbing, to 10 m long and 1 cm diameter. Leaf sheaths green, without spines or with scattered to densely arranged, brown, flattened or bulbous-based, to 0.5-cm-long spines; ocreas present; knees present; flagella present, to 1.3m long; petioles short; leaf rachis to 0.6m long with 5–10 lanceolate to broadly lanceolate leaflets per side, these irregularly arranged, the basal pair often swept back across the sheath, the apical pair joined for most of their length; cirri absent. Inflorescences to 1.5m long, flagellate; bracts tubular, briefly split open and flat at the apex; fruits ellipsoid, to 1.5 cm long and 1.2 cm diameter, whitish.

Range and habitat. Myanmar (Mon, Tanintharyi) and Thailand (Peninsular) (also in Borneo, Java, Singapore, Sumatra, and Peninsular Malaysia); lowland or montane rain forest, to 1200 m elevation.

Uses. Provides a thin cane for tying and basketry; the hearts are eaten.

Synonyms. Calamus amplectens Becc., Calamus borneensis Miq., Calamus equestris Blume, Calamus filiformis Becc., Calamus javensis var. acicularis Becc., Calamus javensis var. intermedius Becc., Calamus javensis var. peninsularis Becc., Calamus javensis var. polyphyllus Becc., Calamus javensis var. sublaevis Becc., Calamus javensis var. tenuissimus Becc., Calamus jav-ensis var. tetrastichus Becc., Calamus javensis var. pen-insularis subvar. pinangianus Becc., Calamus javensis var. peninsularis subvar. purpurascens Becc., Calamus javensis var. tetrastichus subvar. mollispinus Becc., Calamus javensis subvar. exilis Becc., Calamus javensis subvar. intermedius Becc., Calamus javensis subvar. penangianus Becc., Calamus javensis subvar. polyphyllus Becc., Calamus javensis subvar. purpurascens Becc., Calamus kemamanensis Furtado, Calamus tetras-tichus Blume, Palmijuncus amplectens (Becc.) Kuntze, Palmijuncus borneensis (Miq.) Kuntze, Palmijuncus jav-ensis (Blume) Kuntze, Palmijuncus penicellatus (Roxb.) Kuntze, Palmijuncus tetrastichus (Blume) Kuntze

Calamus karnatakensis Renuka & Lakshmana

handibetha (Ind)

Field characters. Stems clustered, climbing, to 35 m long and 3 cm diameter. Leaf sheaths yello wish green with brown hairs, with scattered or rings of black, flattened, upward-pointing, to 2.5 (sometimes to 4 at sheath apices)-cm-long spines; ocreas present, to 6 cm long, spiny; knees present; flagella present; leaf rachis to 1.2m long with numerous linear-lanceolate leaflets per side, these regularly arranged and with long hairs on the veins above and below, the apical pair joined at their bases; cirri absent. Inflorescences elongate, flagellate; bracts tubular; fruits globose, to 0.8 cm diameter, yellow.

[image: image]

Range and habitat. Southwestern India (Karnataka, possibly Goa and Kerala); lowland or montane rain forest at 500–1200m elevation.

Uses. Provides a good-quality cane used in furniture making.

Calamus kingianus Becc.

[image: image]

Field characters. Stems clustered, climbing, to 5 m long and 1.2 cm diameter. Leaf sheaths green with brown hairs, with densely arranged, greenish, flattened, to 1-cm-long spines, these sometimes in short rows; ocreas present, bristly; knees present; flagella not seen, possibly absent; leaf rachis to 0.6m long with about 6 lanceolate leaflets per side, these in distinct clusters, the apical pair briefly joined at their bases; cirri absent. Inflorescences elongate, flagellate; bracts tubular; fruits globose, to 1 cm diameter, yellowish.

Range and habitat. Northeastern India (Assam); lowland rain forest to 500 m elevation.

Uses. The fruits are eaten.

Notes. Evans et al. (2002) recognized a widespread C. kingianus occurring in both Laos and northeastern India. Henderson and Henderson (2007) separated the Laos population as C. evansii.

Calamus kontumensis Henderson, N. K. Ban & N. Q. Dung

[image: image]

Field characters. Stem branching not known, climbing, to 3 m long and 0.9 cm diameter. Leaf sheaths green with brown hairs, with scattered, yellowish, black-tipped, flattened, to 1-cm-long spines, sometimes spines absent; ocreas present; knees present; flagella to 0.2m long; leaf rachis to 0.3m long with 5 or 6 lanceolate leaflets per side, these in distinct clusters, the apical pair briefly joined at their bases; cirri absent. Inflorescences to 0.5m long, briefly flagellate, bracts splitting to the base, tattering; fruits globose, to 0.7 cm diameter, brown.

Range and habitat. Vietnam (Central); montane rain forest at 1100–1200m elevation.

Uses. None recorded.

Calamus lacciferus Lakshmana & Renuka

neerubetha (Ind)
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Field characters. Stems clustered, to 15 m long and 4 cm diameter. Leaf sheaths grayish green with brown hairs, with scattered or rings of greenish, bulbous-based, to 0.5-cm-long spines; ocreas present, inconspicuous; knees present; flagella elongate; petioles and rachis exuding a milky latex when cut; leaf rachis to 1.6 m long with numerous linear-lanceolate lea. ets, these regularly arranged and with long hairs on the veins above and below; cirri absent. In. orescences elongate, flagellate, rooting at the apices and forming new plants; bracts tubular; fruits globose, to 2 cm diameter, stalked, yellow.

Range and habitat. Southwestern India (Karnataka, Kerala); lowland rain forest to 950 m elevation.

Uses. None recorded.

Calamus laevigatus Mart.

wai kri ya (Tha)

[image: image]

Field characters. Stems solitary, climbing, to 30 m long and 2 cm diameter. Leaf sheaths green with brown hairs, with scattered, green, triangular, to 1-cm-long spines; ocreas very short or absent; knees present; flagella absent; petioles short or absent; leaf rachis to 1 m long with to 20 lanceolate leaflets per side, these clustered, the basal leaflets swept back across the sheath and often forming ant chambers; cirri present, to 0.7 cm long. Inflorescences to 1 m long, not flagellate; bracts tubular; fruits globose, to 1.2 cm diameter, yellowish.

Range and habitat. Thailand (Peninsular) (also in Borneo, Peninsular Malaysia, Singapore, and Sumatra); lowland rain forest to 800 m elevation. Uses. Provides a good-quality cane for use in furniture making.

Notes. Three varieties are recognized: var. laevigatus from Thailand, Peninsular Malaysia, and Singapore; var. mucronatus (Becc.) J. Dransf., with few, broadly lanceolate leaflets, from Borneo and Sumatra; and var. serpentinus J. Dransf., with few, narrowly linear leaflets, from Borneo.

Synonyms. Calamus mucronatus Becc., Calamus pallidulus Becc., Calamus retrophyllus Becc., Ceratolobus laevigatus (Mart.) Becc. & Hook. f., Palmijuncus laevigatus (Mart.) Kuntze

Calamus lakshmanae Renuka

halubetha (Ind)

[image: image]

Field characters. Stems clustered, climbing, to 20 m long and 2.5 cm diameter. Leaf sheaths yellowish green with brown hairs, with scattered to densely arranged, yellowish, bulbous-based, upward-pointing, to 2-cm-long spines; ocreas present, inconspicuous; knees present; flagella present; leaf rachis to 1.4m long with to 36 linear-lanceolate leaflets per side, these regularly arranged and with long hairs on the veins above and below; cirri absent. Inflorescences elongate, flagellate; bracts tubular; fruits globose to ovoid, to 1 cm long and 0.7 cm diameter, brownish yellow.

Range and habitat. Southwestern India (Karnataka, Kerala); lowland rain forest to 1000 m elevation.

Uses. Provides a medium-quality cane used in furniture making.

Calamus laoensis T Evans, K. Sengdala, O. Viengkham, B. Thammavong & J. Dransf.

wai leum (Lao)

[image: image]

Field characters. Stems clustered, climbing, to 40 m long and 5 cm diameter. Leaf sheaths dark green with brown hairs, with densely arranged, brown, black-tipped, flattened, triangular, to 6-cm-long spines, interspersed with many small spines; ocreas present, spiny; knees present; flagella present, elongate; leaf rachis to 2 m long with to 50 lanceolate leaflets per side, these clustered in groups of 2–5 and spreading in different planes, whitish on lower surfaces; cirri absent. Inflorescences to 6 m long, flagellate; bracts tubular, split, open and spreading at the apices; fruits ellipsoid, to 2 cm long and 1.2 cm diameter, brown, with grooved scales.

Range and habitat. Laos (Central); lowland rain forest at low elevations.

Uses. Provides a cane used in furniture making and basketry.

PLATE 16

Calamus lateralis Henderson, N. K. Ban & N. Q. Dung

may tu, may xanh (Vie)

[image: image]

Field characters. Stems solitary, climbing, to 70 m long and 5.5 cm diameter. Leaf sheaths green with dark reddish brown hairs initially, without spines or with a few, hooked, to 1-cm-long spines; ocreas very small, membranous; knees present; flagella present, to 5 m long; leaf rachis to 1.4m long with 39–51 lanceolate leaflets per side, these regularly arranged; cirri absent. Inflorescences to 2.8m long, flagellate (male ones not flagellate); bracts tubular; fruits ellipsoid, to 3.5 cm long and 2 cm diameter, orange.

Range and habitat. Cambodia and Vietnam (Southern); lowland rain forest or semievergreen forest at low elevations.

Uses. Provides a high-quality cane used in furniture making.

Notes. It is distinguished from the similar C. poilanei by its ruminate endosperm.

PLATE 16

Calamus leptospadix Griff.

kukhre bet (Bhu), lat, takik (Ind), dhangri bet (Ind, Nep), moke-soe-ma (Mya)

[image: image]

Field characters. Stems clustered, climbing, to 25 m long and 2 cm diameter. Leaf sheaths green with grayish brown hairs, with scattered to densely arranged, brownish, flattened, to 2.5 (to 5 at sheath apices)-cm-long spines, those at sheath apices needlelike, yellowish; ocreas present, to 1.5 cm long, densely bristly, with long, needlelike spines; knees present; flagella present; leaf rachis to 2 m long with 50–55 linear leaflets per side, these regularly arranged; cirri absent. Inflorescences to 4 m long, flagellate; bracts tubular, briefly open and spreading at the apices; flowering branches very short; fruits globose, to 1.5 cm diameter, white or yellowish.

Range and habitat. Bangladesh, Bhutan, northeastern India (Arunachal Pradesh, Assam, Manipur, Meghalaya, Nagaland, Sikkim, Tripura, West Bengal), Myanmar (Kachin), and Nepal; lowland or montane rain forest, often along river margins, to 1300 m elevation.

Uses. Provides a low-quality cane used in basketry and furniture making.

Synonym. Palmijuncus leptospadix (Griff.) Kuntze

PLATE 16

Calamus longisetus Griff.

jungli bet, umdah (And, Ncb), udum bet (Ban), la mei, léemé (Mya), wai pong, waigum-puon (Tha)

[image: image]

Plate 17. Calamus luridus; leaf sheath; Thailand (top left). Calamus manan; leaf sheath; Thailand (top right). Calamus modestus; habit; Vietnam (bottom left). Calamus modestus; leaf sheath; Vietnam (bottom right).
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Plate 18. Calamus multispicatus; leaf and inflorescence; China (top left). Calamus nambariensis; leaf sheath; Myanmar (top right). Calamus nambariensis; leaf sheath; Myanmar (bottom left). Calamus nambariensis; fruits; Vietnam (bottom right).
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Plate 19. Calamus nuichuaensis; habit; Vietnam (top left). Calamus nuichuaensis; infructescence; Vietnam (top right). Calamus ornatus var. ornatus; leaf sheath; Thailand (bottom left). Calamus ovoideus; leaf sheath; Sri Lanka (bottom right).
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Plate 20. Calamus oxleyanus var. oxleyanus; leaf sheath; Thailand (top left). Calamus palustris; leaf sheath; Myanmar (top right). Calamus peregrinus; leaf sheath and male flowers; Thailand (bottom left). Calamus poilanei; leaf sheath; Vietnam (bottom right).
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Plate 21. Calamus rhabdocladus; young leaf; China (top left). Calamus rhabdocladus; leaf sheath; Vietnam (top right). Calamus rudentum; habit; Vietnam (bottom left). Calamus rudentum; leaf sheath; Vietnam (bottom right).
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Plate 22. Calamus rudentum; fruits; Vietnam (top left). Calamus scipionum; leaf sheath; Thailand (top right). Calamus spiralis; leaf sheath; Vietnam (bottom left). Calamus tenuis; habit; India (bottom right).
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Plate 23. Calamus tenuis; leaf sheath; Myanmar (top left). Calamus tetradactyloides; leaf sheath; China (top right). Calamus tetradactylus; apical leaflets; China (bottom left). Calamus tetradactylus; leaf sheath; Vietnam (bottom right).
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Plate 24. Calamus thwaitesii; leaf sheath; India (top left). Calamus thysanolepis; leaflets; China (top right). Calamus travancoricus; leaf sheath; India (bottom left). Calamus viminalis; leaf sheath; Myanmar (bottom right).
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Plate 25. Calamus walkeri; habit; Vietnam (top left). Calamus walkeri; leaf sheath; Vietnam (top right). Calamus wuliangshanensis var. wuliangshanensis; leaflets; China (bottom left). Calamus zeylanicus; habit; Sri Lanka (bottom right).

[image: image]

Plate 26. Caryota maxima; habit; Vietnam (top left). Caryota mitis; infructescences; Vietnam (top right). Caryota monostachya; flowers; Vietnam (bottom left). Caryota obtusa; habit; China (bottom right).
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Plate 27. Caryota sympetala; habit; Vietnam (top left). Caryota sympetala; inflorescence; Vietnam (top right). Caryota urens; habit; Sri Lanka (bottom left). Ceratolobus subangulatus; infructescence; West Malaysia (bottom right).
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Plate 28. Chuniophoenix hainanensis; habit; China (top left). Chuniophoenix hainanensis; flowers; China (top right). Chuniophoenix humilis; habit; China (bottom left). Chuniophoenix nana; habit; Vietnam (bottom right).
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Plate 29. Clinostigma savoryanum; habit; Bonin Islands (top left). Corypha lecomtei; habit; Vietnam (top right). Corypha umbraculifera; habit; Sri Lanka (bottom left). Corypha utan; habit; Thailand (bottom right).
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Plate 30. Cyrtostachus renda; habit; Thailand (top left). Daemonorops angustifolia; habit; Thailand (top right). Daemonorops angustifolia; infructescence; Thailand (bottom left). Daemonorops didymophylla; infructescence; Thailand (bottom right).
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Plate 31. Daemonorops didymophylla; leaflets; Thailand (top left). Daemonorops jenkinsiana; habit; China (top right). Daemonorops jenkinsiana; inflorescence; Vietnam (bottom left). Daemonorops kunstleri; leaf sheath; Thailand (bottom right).
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Plate 32. Daemonorops poilanei; inflorescences; Vietnam (top left). Daemonorops poilanei; leaf sheath; Vietnam (top right). Daemonorops sabut; leaflets; Thailand (bottom left). Daemonorops sabut; leaf sheath; Thailand (bottom right).
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