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The genuslpomoeais a large and complex genus, commonly called H®y name
‘Morning glory’, which comprises the largest numlmdrspecies (ca. 600) within the
family Convolvulaceae. The member Ipbmoeais widely distributed throughout the
tropics and subtropics with the greatest specigersity occur in the Americas and
Africa (Austin, 1997). In Nepal the genus is diaited throughout the Eastern, Central
and Western region of the country with altitudirth$tribution ranging from 80 to
2400m.

Out of ca. 600 species gfiomoeaaround the world, 14 species were earlier reported
from Nepal by presst al (2000) with one subspecies. The present studfiroted the
presence 15 specids &lba, I. aquatica, |. batatas, I. cairica, |. eriocarph,hederifolia

I. mauritiana, |. muricatal. indica, I. nil, I. obscura, |. pes-tigridis, purppurea, I.
guamoclitand|. triloba) and one subspeciek €arneasubsp.fistulosg. Among them
two species are reported as new record for Nepeludingl. indica andl. triloba. A
species which has a character similar with that afjuaticais reported as a doubtful
species which require further study for confirmatio

Presence of these species in Nepal is confirmednipyown collection, thorough
examination of all available literatures, herbarigpecimens deposited in KATH and
TUCH and images available from BM, E and MO frontiremjournal and web-site.

Morphological characters are taken as the mairshafsihis study such as habit, shape
and size of the leaves, shape, size and integurénit® sepals, shape and size of the
corolla, number of lobes on pistil, integumentste ovary and fruits etc. Apart from
morphology, anatomical (stem and stomata), palygiodéd and cluster analysis have
also been carried out. Regarding the phenologyfloResring period of the most of the
species is usually in February-October and fruitperiod is in October-January.
Among the studied speciek, cairica and |. carneasubsp fistulosaare found to be
bloom throughout the year.

The identification keys are prepared on the basisnorphological variation found
among the species. The stomatal study concluddhbatll the species tfomoeabear
Paracytic or Rubiaceous type of stomata. The cermie variation was found in
stomatal frequency, size and number of stomata grtienspecies.

For palynoligical study, the new method appliedpogvious researcher was followed.
Pentoporate, spheroidal or globose type of pollamg with echinate exine pattern are
found in all species dpomoea



Some nomenclatural changes have been observedgdsttidy. The namé carnea
Jacq. is changed in fo carneaJacq. subsdistulosa(Mart. ex Choisy) D. F. Austin.
Similarly specieg. turbinatalLag. is now known ak muricata(L.) Jacq.

Taxonomic study of the plant is very important fioe country to innumerate the flora
of that country, which helps to find out not onhetstatus of plant diversity but also the
economic important, status, history and distributad plant taxa of that country. The
author believes that present study helps to docturaed make better understanding
about the genugpomoeaof Nepal because there was no such kind of stualy done
previously in Nepal. The study was carried out @myvshort period of time therefore,
the work on this genus should be continue in futoreenumerating the whole species
Ipomoeafound in our country. It also helps to updatedhecklist and play a significant
role in the preparation of Flora of Nepal.



1
INTRODUCTION

1.1 Background

The systematic study includes the description, tifleation, nomenclature and
classification of organisms. The primary goal ofteynatics is to reconstruct the
phylogeny or evolutionary history of organism. Rlaystematic is studied by acquiring,
analyzing and synthesizing information about plantd plants parts (Simpson, 2006).
Such study adds vital information for writing floend provides knowledge on the
status of the taxa found in any countries. Theesgatic work can help in updating the
enumeration of plant taxa in terms of their nomatwhl changes and finding the new
ranges of their distribution.

It has been estimated that approximately 250,0@8iep of vascular plants belonging to
428 families believed to occur on earth (Mabberlé997). The flowering plant
(Division Magnoliophyta) consists of 392 familiedthv 13,645 genera and 242,000
species (Judeét al. 1999). Kobaet al (1994) enumerated 6537 taxa of Angiosperms
and Gymnosperms from Nepal. Recently, Pegsal (2000) enumerated 6500 species
of flowering plants from Nepal.

The family Convolvulaceae, commonly called ‘Morniglpries’, comprises about 55
genera and 1930 species. The record of microfoasgiibuted to the family is known as
far back as the Eocene (40-45 million years agefaBbvic, 2000)Ipomoeawith 600
species is the largest genus in the family Conateae, followed bZonvolvulus(250
species),Cuscuta (150 species) andacquemontia(120 species) (Juddt al. 1999).
Twenty-one genera and at least 750 species belrgithis family are native to the
New World. The largest New World genera fgemoea JacquemontiandEvolvulus
Twelve genera have a single species (Austin, 199faNepal, Convolvulaceae is
represented by 12 genera and 45 species (Pres2000).

The distribution of the members of the family Colwabaceae ranges from tropical
rainforest to savannas, prairies, and desertyuagth some species in Nepal also reach
up to subalpine zones (e.@onvolvulus arvensjs(Presset al. 2000). The highest
species diversity is found in the America and AdriSome genera extend around the
world; others are endemic to one land mass. Fample 10 genera are endemic to the
America, 13 to Africa and 10 to AsiBonamia IpomoeaMerremiaandOperculinaare
distributed throughout the tropics (Austin, 1997a)Nepal, the members of the family
Convolvulaceae are distributed from tropical toaplme region, with an altitudinal
range of 100-4100 m (Pressal 2000).



Although the family is best known in temperate oagi for its weedy representatives
(e.g., Calystegia Convolvulu}, many tropical species are valuable ornamentals,
medicinal, and food crops. The sweet pot&pomoea batatgsis the world’s second
most important root crop (annual production:28 x 10° kg; Simpson and Ogorzaly,
1995).

1.2 Diagnostic Features of Convolvulaceae

Life-forms have been modified into low-creeping ligeor even treedgomoeain the
Americas,Humbertiain Madagascar; Austin, 1997b). Stems are eithebdweous or
woody. Many species have twining, climbing or irajlstems, but others are erect and
may reach 2-4 m high (e.d., carneasubsp.fistulosg or even 5-15 m high (e.dl.,
arborescenk Vegetative parts have milky latex that may beoimspicuous or obvious.

Leaves are alternate and commonly cordate in euthat vary to hastate, oblong, or
linear. Margins are unlobed or divided into palmatepinnate divisions. Petioles are
either absent or are longer than the leaf bladdsaesnchanneled on the upper surface.

All members of the family have bisexual flowers ept for the unisexual African
Cladostigmaand Hildebrandtia (Sebsebe & Austin, 1996). Inflorescences may be
terminal, axillary or in both positions. Infloreswes vary from being solitary flowers to
complex clusters derived from dichasia. From thesida3-flowered dichasia,
monochasia have arisen in several lineages.

Flowers have five free, overlapping sepals, fiveefll petals, five separate stamens
alternating with the petals, and one pistil. Caahape varies from rotate, bell-shaped,
and funnel-shaped to salver-shaped. Anthers deh@swgtudinally but twist into a
spiral inMerremig Operculinaand their relatives. The pistil is of two carp€ds5 in
IpomoeaseriesPharbitis) to produce a superior, compound ovary with treesaumber

of locules as carpels. Styles are terminal, sirmielivided apically or the full length, to
produce two distinct stylar branches (eBpnamia Evolvulug. There are paired bracts
or bracteoles below the flowers.

Fruits are often capsular but utricular fruits erres also occur. Size ranges from 2-3
mm long (e.g.,Dichondra Evolvulug to 30-40 mm long (e.gMaripa panamensis,
Merremia discoidesperma Seeds vary from 1-4, through abortion and hargé,
curved or folded embryos. The endosperm is homageneand cartilaginous.
Germinating seeds produce two cotyledons that &en doifid. Cotyledons emerge
directly from the broken seed coat and are prodateye-ground (epigeous) except in
Merremia discoidespermandM. tuberosathat are hypogeous (Austin, 1997b).



1.3 Classification of the Family

In the taxonomical studies of a plant one of theatgst difficulties is to find a proper
criterion to determine which characters should dgarded as primitive and which as
advanced. The same consideration applies to thdyfa@onvolvulaceae (Sengupta,
1972). Regarding the classification of the famBgntham and Hooker (1873-1876)
divided the members of the family Convolvulaceato ifive tribes: Convolvuleae,

Dichondreae, Nolaneae, Cresseae and CuscuteaeeH@#85) studied the Indian
species of Convolvulaceae and divided the familtp ithree tribes: Convolvuleae,
Cresseae and Cuscuteae.

Hallier (1893) considered pollen morphology as & éd his taxonomical study and
divided the family on this basis into two main gosu'Psiloconiae” and "Echinoconiae”.
He also considered other aspects of studies sughresal morphology and anatomy of
the plants in placing the genera and species ipithyger position within the family. He
placed Cuscuteae, Dichondreae, DicranostyleaenPaea Erycibeae and Convolvuleae
under "Psiloconiae"; Ipomoeae and Argyreieae utigehinoconiae”.

The family Convolvulaceae has been divided by P867) into two subfamilies,
Convolvuloideae and Cuscutoideae. Convolvuloideae further divided into
Dichondreae, Dicranostyleae, Hildebrandtieae, Aefiyae, Convolvulinae and
Erycibeae.

Ooststroom (1953) in the “Convolvulaceae of Malaydlivided the family into two
subfamilies: Cuscutoideae and Convolvuloideae. ogdeae contains only one tribe
Cuscuteae and one subtribe Cuscutinae. Convolhadeidcontains two tribes:
Convolvuleae and Ipomoeae. The tribe Convolvuleagain divided into six subtribes:
Wilsoniinae, Dichondrinae, Dicranostylinae, Pora@nErycibinae, and Convolvulinae.
The tribe Ipomoeae contains two subtribes, Iponaesnd Argyreiinae.

Porter (1959) classified the family under the ordRlemoniales which is further
subdivided into two sub-families, Convolvuloideaal&Cuscutoideae. Engler and Diels
recognized the order Tubiflorae to be Convolvulsmeand family Convolvulaceae
(Lawrence, 1951).

Since the 1890s most people have recognized tlmpseieae, Convolvuleae, Cresseae,
Dichondreae, Erycibeae, Hildebrandtieae, Ipomoeaad, Poraneae. The placement of
genera in tribes, however, has changed considerabig past 30 years as morphology of
the species has become better known (Austin, 19t3ebe & Austin, 1996).

Takhtajan (1986) kept the family Convolvulaceaearrithe order Convolvulales of the
Superorder Lamianae. He also reported that thdyfasntosmopolitan but best developed



in tropical and subtropical region. Cronquist (19®8B8) classified the family
Convolvulaceae under the order Solanales of thelasdbAsteridae.

Several authors have suggested that the family ohostly related to Convolvulaceae is
the Solanaceae while others nominate the Polenmessaor Boraginaceae. A new study
suggests that the Hydrophyllaceae may be clos#retdConvolvulaceae than either of
these (Austin, 1998). However, since few specie® leen examined with new genetic
techniques (McDonald & Mabry 1992), the relatiopshiemain controversial.

1.4 The Genus

The genuslpomoeais a large and complex genus commonly called k& rithme
“Morning glory” which comprises the largest numbafr species within the family
Convolvulaceaelpomoeais usually estimated to contain ca. 600 specieslinfbers
and shrubs in the world, which are widely distrdaitthroughout the tropics and
subtropics (Milleret al. 1999). Members of the genlpomoeaare annual and perennial
herbaceous plants, lianas, shrubs and small treest of the species are twining
climbing plants. In Nepal, the genus comprises d%atoccurring in the tropical,
subtropical and temperate region (Pretsal. 2000).

The systematic status of the gempemoeahas been subjected to change from time to
time. Regarding the classification of the getpsmoea Bentham and Hooker (1873-
1876) divided the genus into several subgenerajewHillier (1893) segregated
CalonyctionandQuamoclitfrom Ipomoeaand placed them as separate genera under the
same group Ipomoeae along with the gdposnoea.

Hooker (1885) included the Indian species Igomoea under six subgenera
(Calonyction, Quamoclit, Pharbitis, Aniseia, Batatasd Euipomoey Hooker's

subgenera ofpomoeahave been regarded as independent genera by R8@r)(

Ooststroom (1953) however, divided the gelmesnoeainto several sections.

Austin (1980, 1997) divided genidigomoeainto three subgenera and each of these is
again divided into sections, viz, subgerpsmoeainto two sectionsJpomoeaand
Pharbitis subgenugQuamoclitin to 6 sections vizMina, Calonyction, Orthipomoea,
Dasychaetia, ExogoniumndBatatas and subgenuBriospermuminto 5 sections, viz.
Eriospermum, Acmostemon, Poliothamnus, XerophgtiErpipomoea.

Miller et al. (1999) divided the genu$pomoeainto three subgeneralppmoea,
Quamoclitand Eriospermun on the basis of Internal Transcribed Spacer (IFEg)on
of nuclear ribosomal DNA and sequences for thremend two introns of the 3’ end of
the nuclear gene waxy.



There are relatively very few publications basedtlom genudpomoea Most of the
literature is based on international journal amda$. In contrast to Nepal where there is
less work done on this genus, of which most ofwiloeks are confined to enumeration
and local floras only.

|
P - e |
LI b - "'“-. 1

-

Source:_AEtin, 2001

Fig.1. World wide distribution of the genyysomoeal.

Johari (1984) has recorded 27 species of the ggrmmsoeafrom Rajasthan, India of
which 14 species viz. aquatica, |. batatas, |. cairica, |. carnesubspfistulosa, I.
eriocarpa, . hederifolia, I. indica, I. nil, I. dwura, |. pes-tigridis, I. purpurea, |.
quamoclit, 1. triloba and I. turbinatare found in Nepal. The author has provided the
efficiency of diagnostic description, local and Esly name, valid nomenclatural,
phonological and ecological notes, geographicdtidigion and economic importance
of the species. The publication is very helpful fine present study to cite the
chromosome number of the different speciepomoea

Botanical Survey of India (1893-1862) describedspécies olpomoe from different
part of the India, of which. eriocarpa, I. ni| I. obscura, I. pes-tigridis, I. albéas|.
bona-nox), I. batatas, I. muricata, |. purpureaguamoclitare found in Nepal.

Cooke (1905) described 21 speciespafmoeafrom Bombay, of which five species of
Ipomoeaviz. I. eriocarpa, | aquatica, |. obscura, |. palmatnd |. pes-tigridis are
common in Nepal. He has provided the keys, desonnd distribution of the species.
The study provides the good literature for ideatifion of the species.



Burkill (1910) reported two species lgomoeaviz. |. bona-nox and |. hederacefipm
Hetuda, Nepal.

Haines (1922-1961) described 27 speciefpomoeafrom Bihar and Orissa of India.
Among 27 species, 5 specieslpbmoeaviz., I. pes-tigridis, |. obscura, I. carnea, I.
palmata,and I. batatasare common in Nepal. The topography of the Bihavasy
similar to the topography of the tropical belt ofdil so, most of the species which are
found there are also common to Nepal. The authsmiavided the description of the
species. This is good reference for the identifocaof the different species ¢fomoea
that occur in Nepal.

Ridley et al. (1925) described 10 species Ippbmoeafrom Malay Peninsula region.
Their collection was based on the tropical Asia.olg whichl. pes-tigridisand I.
obscuraare found in tropical region of Nepal. The book Ipasvided identification
keys, description and distribution of the species.

Kanjilal et al (1939) reported 10 specieslpbmoeafrom Assam, the sub-continent of
India under the family Convolvulaceae, of whicltcairica, |. purpurea, |. batatas, I.
eriocarpa,andl. aquaticaare found in Nepal. The authors have provided itleation
keys and short description with synonyms of thecise This study is very helpful
reference for the identification of the species.

Gamble (1957) described 24 speciedpgimoeafrom Madras, of which 3 species of
Ipomoeaviz. I. pes-tigridis, I. cairicaand |. obscuraare common in Nepal. He has
provided the identification key with descriptiontbe species.

Duthie (1960) reported 12 specieslpbmoeafrom Gangatic plain of adjacent Siwalik
and Sub Himalayan region. Among which 2 specieslviabscuraandl. pes-tigridis
are common in Nepal. He has provided the keys,rigg®mn and distribution of the
species. Banergi (1965) reported two speciedpofmoeaviz. |. eriocarpa and I.
guamoclitirom Tamakohsi and Banepa of Nepal.

Hara (1966) recorded 8 speciesmbmoeafrom Eastern Himalaya, of which 7 sepcies
viz. |. aquatica, |. batatas, I. cairica, |. crassicasyil. pes-tigridis, |. purpureand|.
guamoclitare found in Nepal. This study is very helpful refece for the enumeration
of Ipomoeaspecies in Nepal.

Patel (1968) reported 3 speciesimdmoeaviz. I. tropica, |. maximaandl. pes-tigridis
from Melghat, India, among whidh pes-tigridisis common in Nepal. Roxburgh (1971)
described 11 species fgomoeafrom tropical India among ther muricata, . pes-
tigridis, 1. aquaticaare common in Nepal. The author has provided gesur of the
species however identification key of the specresnaissing.



Parker (1973) described 4 specieslmimoeafrom Punjab and Delhi of which two
species vizl. palmataandl. carneaare found in Nepal. Trimeet al (1974) described

29 species ofpomoeafrom Ceylon, of whicH. bona-nox, I. pes-tigridis, I. obscura, I.
aguatica and I. palmata are common in Nepal. The authors have provided the
identification keys, description of the specieswduer many of the species described
in this study has undergone nomenclatural changé. (1977) reported. eriocarpa
andl. purpureafrom Bashahr Himamalya which are also found in&ep

Hara et al. (1982) recorded 14 taxa dpomoea viz. |. alba, |. aquatica, I.
arachnosperma, |. batatas, |. cairica, |. carneaubsp fistulosa, |. eriocarpa, I.
hederifolia, I. muricata, 1. nil, I. pes-tigridi$, purpurea, |. quamoclit and I. tuberculata
from Eastern Himalaya. The authors provided thergson as well as synonyms and
distribution of the species. This study is verypfigl reference for the enumeration of
speciedpomoea.

Hooker (1985) described the 57 specieslmimoea from British India, under 6
subgenus Galonyction, Quamoclit, Pharbitis, Aniseia, Batatas\d Euipomoea
Among them 11 species under 5 subgenusl vimona-nox, |. muricatainder subgenus
Calonyction; I. quamoclitunder subgenuQuamoclit; I. purpureaunder subgenus
Pharbitis; I. batatasunder subgenuBatatas; I. pes-tigridis, I. eriocarpa, |. obscura,
aguatica, I. pilosaandl. palmataunder the subgend&uipomoeaare common in Nepal.
Many of the species described in this flora has extatural change and some of the
species vizl. unifora, |. chrysoides, I. renifromis, |. tepthumare classified in to
another genus. This is one of the most importadtvaatid publications about the flora
of British India. This publication is very usefukference for identification and
distribution oflpomoeaspecies but author miss the key of the species.

Collett (1986) discribed 6 specieslpbmoeafrom Simla of which excegt chryscides
andl. hederaceall species viz.l. pilosa I. purpurea, |. muricata and |. eriocarpare
occur in Nepal. The author has provided identifarakey, description and distribution
of the species dpomoeaon his publication.

Naithani (1990) recorded 15 specieslpbmoeafrom India, Nepal and Bhutan, of
which 1. cairica, I. carneasubspfistulosaandl. indica are recorded from Nepal. From
the author's personal collection, the speti@sdica are widely distributed in Nepal but
not recorded in Checklist of Nepal Flora Thus thecsesl. indica may be a new record
for Nepal.

Siwakoti (1995) described 10 specieslmbmoeafrom Plain region of eastern Nepal
(Daran-Biratnagar Highway) vit. mauritiana, 1. obscural. turbinata, |. cairica, I. nil,
l. aqutaica, I. eriocarpa, |. pes-tigridis, |. quait, . hederifoliaandl. carneasubsp.
fistulosa He reported. mauritianaandl. obscuraas a new record for Nepal. Author



has provided very good identification keys, desmipand distribution of the species.
The publication is very useful reference for idécdition and preparation of the keys to
the species.

Feng and Staples (1995) described 39 specidpamhoeafrom China, of which 13
species and one subspecies are common in Nepahuthers have provided the very
good identification keys, description, distributiand some available notes about the
species. This publication is very helpful during tidentification of the most of the
studied species.

Grieksonet al (1999) described 12 species lpbmoeafrom Bhutan, of which 11
species are common in Nepal. The authors have gedvihe very good identification
keys, description, distribution and citation asIw&he publication is very helpful to
identify the species during study.

Presset al. (2000) reported 15 taxa ¢homoeafrom tropical to temperate region of
Nepal viz.l. alba, I.. auqatica, |. arachnosperma, |. batatas, I. cairitacarneasubsp
fistulosa, I. eriocarpa, |. hederifolia, I. nil, lobscura, |. purpurea, I. quamoclit, I.
turbinata and I. tuberculata. The authors provided the synonyms, distributiom an
citation of the species. The present study is moktsed on this publication for
reference on the number of species, synonyms astdbdition published in it. So it is
very helpful during the study.

1.5 Rationale

The detail systematic study of the geripemoeahas not been done previously in
Nepal. Such study is very necessary for the coumdtyonly in enumeration and flora
writing but also to know about the plants, theiadcters, their distribution and their
economic importance.

It is expected that the present research will daninfurther information on the status
and distribution of the gendpomoeain Nepal. The study will also enable us to assess
detail morphological, anatomical, palynological idwers and interspecific relationship
between the species of the gelp@mmoeafound in Nepal. As such, new information on
the distribution pattern, habitat and morphologyuldo be unraveled. From the
exploration of different places of the country st believed that new records of new
species, new characters and new locality will dedfound during the study and also
expected that the study will contribute to thedlof Nepal.



1.6 Objectives

The general objective of present study is to preplae taxonomic treatment of the
individual species ofpomoeawith illustration, author citation, full synonyms,
description and economic use of the plants ocagiirirNepal.

The specific objectives of present study include:

a) To prepare identification keys on the basis of #@ss morphological
characters of species found in Nepal.

b) To prepare distribution map of all speciedmimoeaon the basis of field visit,
herbarium specimens and literatures.

c) To enumerate the taxa and update the nomenclatioaalges of the taxa of the
genuslpomoeaoccurring in Nepal.

d) To study anatomical characters (stem and stomathpallen characters of all
the available species of genpsmoea.

e) To present a cluster analysis of the species doguim Nepal.

1.7 Justification of the Study

The systematic works in any genus help the nabaentuumerate the plants found in the
country, updating nomenclatural change, their coadi®n and helps to add the new
taxa in the flora of that country. It also helpsaidding information about uses, floral
biology, ecology, distribution etc.

To date, detailed taxonomic study of the gelpasnoeahas not been carried out by any
Nepalese scholar. So the information abipatmoeais still lacking.[pomoeais least
studied genus in Nepal, so it becomes quite negessdave a comprehensive study.
Ipomoea are very common herbs found throughout the tropisabtropical and
temperate region. Thus present systematic studgrsane overall aims based on the
morphological characters, anatomical characterspatghology of various species of
genuslpomoeaoccur in Nepal.

1.8 Limitation of the study

The systematic study require a good quality of &eum, type specimens, good quality
of laboratory facilities for anatomical, palynologl, cytological study; available
literature and proper collection of plant speckst in context to our country, all above
facilities are very poor in condition and most leémn are out of our reach. The present
study is mainly based on morphological, anatomistm and stoma) and palynological



study. Due to poor condition of equipments and laickll required chemical for pollen
analysis, the result obtained is also very poorraag be incomplete.

It is due to lack of personal resources; the ctbecof all plant specimens from
different parts of the country is limited. Persooallection are from the Eastern Nepal
includes Tehrathum, Dhankuta, Dharan, Itahari; 2énNepal covers the Lahan,
Chitwan, Hetauda, Tanahun, Pokhara, Kathmandu, \&edtern Nepal covers the
Butwal.

The examination of herbarium specimens depositethenherbaria of Nepal (KATH
and TUCH) and digital images of herbarium specimeh®foyal Botanical Garden
Edinburgh (E), Missouri Botanical Garden Herbari(MO) and British Museum (BM)
were done for the revisionary work. Due to time stoain and unfavorable
circumstances, | could not examine herbarium dépod$n other international herbaria.



2
MATERIALS AND METHODS

The general taxonomic work of the genus was pripatone based on the gross
morphological character obtained from the freshectibns and herbarium specimens.
After morphological work as described in objectivéee other work based on anatomy
(stem and stomata), pollens and cluster analysie dane.

Before starting the dissertation work, the depdsherbarium at TUCH and KATH

were examined, from where information about thalibg and flowering season of the
species were obtained. According to the objectieésthe study, the following

methodologies were applied in this research.

2.1 Collection and Preparation of Herbarium

The fresh plant species tgomoeawere collected from different parts of the Country.
Plants were collected from Tehrathum. Dhankuta,abhitahari, Biratnagar, Lahan,
Chitwan, Hetauda, Rampur, Kamthmndu, Bhaktapuritjuad, Tanahun, Pokhara and
Butwal, covering 15 districts. The collections wanore from Eastern and Central
Nepal. Due to unsuitable condition of flowering sg@a and lack of time, the plants
could not be collected from the Western Nepal.

The plants specimens with their reproductive pagee collected and photographs were
taken and illustrations were drawn from the frepecemens as far as possible. Field
notes, tagging and numbering of all the speciegwene in the field.

The collected plants specimens were pressed immeddiegn the newspaper and

tightened on herbarium pressed. The collected spegéere dried on a newspaper and
finally well dried and complete specimens were mednusing standard method of

herbarium preparation as described by Lawrencel()l 8% oodland (1997) and Jucd

al. (1999).

2.2 Preservation

The collected plants specimens were preservectahal for morphological, anatomical

and pollen studies. The flower of thomoeawas very delicate so it was very difficult

to preserve, so the flowers were preserved in laivikee tissue paper. By this method
the color of the flower remained the same as it was



2.3 Morphological Study

The collected fresh plants were studied in thelfad far as possible. The morphological
studies of the collected fresh plants were donk thi¢ help of 2 x 20X magnification of
Stereomicroscope, dissecting microscope and aViladrature. The dissected flowers
were kept in paper and attached in it. All vegetatand reproductive parts were
illustrated after examination.

2.4 I|dentification

The herbarium specimens were identified with thé hef the available literatures.
Some specimens were verified and identified byRhaf. Dr. Mohan Siwakoti, Central
Department of Botany, Kirtipur, Kathmandu and by. Dr.F. Austin from Arizona-
Sonora Desert Museum, Tucson. The primary sourt¢lkeoidentification of the species
were based on the various available literatures aled by observing the picture of
herbarium specimens available from online intearat the picture sent by Lecturer and
Ph.D. Scholar, Ms. Sangeeta Rajbhandary from UK [iying the identification, the
collected specimens were compared with specimep®sited at TUCH, National
Herbarium and Plant Laboratories (KATH), Godawand apicture of herbarium
specimens from MO and BM

2.5 lllustration and Photographs

lllustrations of the species were done on the badisthe examined herbarium
specimens. The habit sketches of fresh plants drewen in the field as far as possible.
The illustration included habit sketch, bract, degeetal, pistil, stamen, fruit, etc.
Photographs were also taken as far as possible.

2.6 Anatomical Study

The anatomical study of the stem and leaf were divam the collected plant
specimens. For stem anatomy fine sections weredslitom the specimens and
dehydrated with alcohol series i.e. Alcohol 30% (2&nutes)- Alcohol 50% (25

minutes)- Alcohol 70% (25 minutes)- Saffranin (2&hates)-Wash with Alcohol 70%
(15 minutes)-Alcohol 90%(25 minutes)-Light green rfinute)-Wash with Alcohol

90%-Alcohol 100% (25 minutes)- Test in Xylene- Mbun DPX, and prepared the
permanent slide then after studied the slide amdogfnaphs were taken.

The study of stomata was done by peeling the |@patermal layer of the leaf of fresh
species olpomoea.For the dried specimens, the leaf of the specimare taken out



and boiled with 10% glycerin for about 5 minutebem lower epidermal layer was torn
off and stained with Saffranin solution and slidaswprepared. The stomata type and
stomata frequency was studied with the help oftligicroscope and the measurement
of stomata taken with the help of ocular and stagerometer. Photographs of the
slides were also taken for further studies.

2.7 Pollen Analysis

Palynology is the study of spores and pollen graifollen grains have number of
morphological and ultrastructural features. Thesgrmplogical features have provided a
wealth of characters that have been importantferiimg phylogenetic relationships of

plants. In addition, the features of spores antepairains can often be used to identify
a particular plant taxon (Simpson 2006).

During present study due to the unavailability afefic anhydride, pollen analysis was
done by the new method by using Benzyol Peroxidel5n place of Acetic anhydride

(Gajurel, 2008). For pollen analysis, Benzyol Pe&te)5 gel, Glycerine, Gelatin, Slides,
Coverslips and Glycerin jelly were required.

The Glycerin jelly was prepared by mixing the 14gl&in with 150ml water then left
for 30 minutes, after that the solution was he&bedn hour without boiling it until the
solution was cleared. 200 ml of glycerin was added heated for an hour until all
dissolved and liquid was cleared then poured oty pigtes and left whole night without
covering and then stored in deep freeze.

The anthers were kept in a small tube containingl19:1) glycerin and water for 12
hours to regain the shape of the pollens. 4ml afzZBel Peroxide 5 gel was taken in a
tube and 4 ml of water was mixed. The mixture wlasvly stirred. The anthers were
kept in a small tube containing mixture as prepaeove. Then the tube was heated to
make warm then the anthers were washed and keptuatch glass. 2ml of Saffranin
was added in the solution and kept for 2 minutestaining.

Then the anther was kept in a watch glass and edusitith needle. It was mounted in a
slide with glycerin jelly. At the time of mountinghe glycerin jelly which was already
prepared was slice in to small stripe then withitek of needle a small piece was taken
out and put on the slide then slightly heated tdt niie jelly then cover it by putting
cover slip and left it for 5 minutes in invertedsgmn to regain its proper shape.
Finally, the slide was observed under light micogse with magnification 15 x 10X for
measuring size of the pollen grains and 15 x 45X%fodying and measuring the size of
the pore and photographs were also taken as faosssble.



2.8 Construction of Identification Keys

The keys are the basic tools for plant identifmatin Plant systematics. Key prepared in
this study was constructed in bracketed formatuagested by Jones and Luchsinger
(1987). In the genugppomoeakey priority for the construction of keys was givia the
vegetative as well as reproductive characters efsipecies viz. shape, size of leaves;
shape, size and integuments of the sepals, lobegofia, integuments of ovary, fruits
etc.

2.9 Cluster Analysis

Most of the classification of the organism is basedphylogenetic approach but in
certain circumstances phylogenetic approachesngpessible and in that case phenetic
approaches are useful for the classification ofdiganism. Among different methods
of phenetic classification, cluster analysis is ook the particular methods of
hypothesizing relationship among organism. Heywd@874) and Raven (1976)
believes that phenetic classification represent arempractical solution than
phylogenetic ones. The beginning of this school tlmdught coincided with the
independent introduction of the methods and comsceft numerical taxonomy or
taximetrics by Sneath and Sokal (1973), appliegaetvely to bacteria and bees.
Numerical taxonomy does not produce new data andiols a new system of
classification or even a new set of principles ulyiteg one, but rather new method of
organizing data and obtaining from them a clasdificn or some other form of
presentation (Stace, 1989).

The present study attempts to reveal relationship®ng the Nepalese species of
Ipomoea which showed considerable variation in their ‘atiee as well as
reproductive morphology. Considering these vanajcluster analysis was carried out
during this study. For most of the species prindata on vegetative and reproductive
morphology were collected based on herbarium spatimHowever, for two speciés
alba andl. eriocarpg, which herbarium specimens are deposited in TWOH KATH
but detail study could not be performed due to gmwbarium quality, secondary source
of information was used.

2.9.1 Operational Taxonomic Unit (OTU)

The basis unit of numerical taxonomy is the operet taxonomic unit (OTU), which is
the term given to the lowest taxon being studied articular investigation. Hence in
present study there are 16 species as OTUs, ead¢h I@F to be scored for the
possession of one or other character-state obaiierfor each character.



2.9.2 Data Coding

Coding of data was done based on Austin (1998).h Bmtalitative as well as
guantitative data were used. Each character wadedivinto different character states.
The characters and character states were chosewl lmas their consistency traced
during the study. In total, 20 characters werectete and both two-state coding and
multi-state coding was done as required. During thiocess, enough attention was
given to avoid ambiguous and overlapping characteharacters with missing values
were omitted as far as possible for the simplioftgata analysis. The characters used in
the study are given in Appendix 1 and the data imatstained from the character and
character states are given in Appendix 2.

Data analysis

SPSS 11.5 was used for analyzing data and conisgudendrogram. The results of
cluster analysis are often visualized as a hieatldendrogram of phenetic relationship
in which less and less similar OTUs are successilieked together. For clustering
method, Ward’s Method followed by Squared Eucliddastance was selected.



3
RESULTS

3.1Range of morphological characters in genugppomoea

3.1.1 Vegetative structure

The detail morphology of the plant has been studliech the fields study, herbarium
specimens and various available literatures. Thegry source of information has been
derived from the field study and herbarium specisnehthe genufpomoea For those
species which have not found in the field and hewba specimens deposited in
herbaria of Nepal (KATH and TUCH) are also lacktleé most of the plant parts, the
secondary sources of the information have been.uBed following are the gross
morphological treatment of the species of the gépoaoeafound in Nepal.

3.1.1.1Habitat

The genuspomoeawas usually terrestrial, they were found open landstly on hedge
and disturbed or dry habitapbpmoea albal. purpurea, I. nil, I. obscura, I. batatas, I.
eriocapra, |. pes-tigridisandl. triloba); moist or shady habitat along with other species
(I. indica, I. cairica, I. mauritiana, |. muricatd, hederifoliaandl. quamocli} and one
species vid. aquaticawas aquatic in habitat, it was water loving andnibon floating

on water surface as well as on damp habitat argpecies). carneasubsp.fistulosa
which was often found in damp soil as well as dnyd also.

3.1.1.2Habit
The most of the species under these genera wemgalaand herbaceous. (@lba, 1.
aquatica, |. batatas, |. eriocarpa, |. hederifolid, nil, . obscura, |. muricata, I.

purpurea, l. indica, I. quamoclit, I. triloba and pes-tigridi§ but I. cairica and|.
mauritianawere perennial herbs, whilecarneasubsgfistulosawas perennial shrub.

Most of the species were twinners and climbingaip-8 m high K alba, 1. cairica, I.
eriocarpa, |. hederifolia, 1. nil, I. obscura, leg-tigridis, |. purpureandl. triloba) but

[. nil, andl. purpureawere some time prostrate also, one spetiegiamoclitwas
climber, prostrate and creeper, it reached the bgho 1-2 m from the ground. Some
were prostrate and rooting at the nodeuaticaandl. batatag. The species indica,

I. mauritiana and|. muricata were extensively twinner and climbing, among thiem
indica reached the high unto 6 m., while other two sem@ched upto 4 m. high from



the ground. Among the species,.carnea subspfistulosa was stout, erect shrub,
attained the high up to 2 m (Fig. 10-23).

3.1.1.3Root

Most of the species dbomoeahad tap root system but inbatatasandl. mauritiana
root were tuberous, red or white in color.

3.1.1.4Stems

The morphological character of stem was fundamigrivalsed on field study. The study
shows that the stem of all speciedmimoeawas elongate, rounded, and fistular with
milky sap. The stem was glabrous, terrete and mgaoéit nodes inl. aquaticaand|I.
batatas terrete and glabrous in carneasubspfistulosg terrete, glabrous and slightly
angular inl. alba and |. mauritiang glabrous and shining ih. quamoclit and I.
hederifolia In I. obscuraandl. triloba stem was glabrous and minutely hairy or woolly
(I. obscurg. The specied. muricata was clearly distinct from other species by its
muricate stem. Some specieslpdmoeaviz. I. eriocarpa I. nil, I. purpurea I. indica
and|l. pes-tigridisstem was covered with dense retrosely hairs dndriees. The hairs
or trichomes of these species were long terminid eéth glandular base except in
eriocarpg |. purpurea and |. pes-tigridis in which trichome was cylindric without
glandular base. In case &f cairica the stem was glabrous in young while getting
mature, stem became verruculose.

3.1.1.5Leaves

Leaves were petiolated, simple, entire, lobed, mmately or palmately divided,
alternate and exstipulate exceptairica andl. quamoclitwhere leafy pseudostipules
were found at the base of the petiole. The leat/éseospecies showed variation in their
shape, size and integuments characters and nurhbse@l veins. The petiole ranges
from 5 mm to 19 cm. The smallest petiole was foiumid quamoclit(5- 40 mm) and the
longest was found ih. purpurea(up to 19 cm). While in other species the petiole
ranges from 2.5 to18 cm. The petiole was retrokalyy inl. pes-tigridis I. purpurea,

I. nil andl. indica In I. aquatica, |. batatas, I. eriocarpad. obscuraand|. triloba the
petiole was slightly pubiscent. In alba andl. muricatathe petiole was glabrous and
muricate respectively. While other species vlz. hederifolig I. quamoclit, I.
mauritiana, | carneasubspfistulosaandl. cairica petiole was glabrous.

The shape of the leaves was varied from ovate-gblavate-lanceolate, oblong-
lanceolate, circular, and ovate to orbicular, splgriobed, slightly 3-lobed, and deeply



3-lobed and pinnately to palmately 5-7 lobed (#¢p). This kind of variation on leaf
shape often crates confusion in identification ome species ofpomoeaviz. I.
purpurea, I. nil, and I. indica, on which leaves shape were broadly ovate to
suborbicular; entire or rarely 3-lobed linpurpurea(fig. 4-D); broadly ovate-orbicular,
entire or 3-lobed in. nil (fig. 4-A); ovate to circular and shallowly 3-labén I. indica
(fig. 3-B and C). All these three species Ipbmoeabears 3-lobed leaves but in
purpurea lobed was often formed, Innil andl. indicalobed was slightly 3-lobed. In
obscuraleaves were entire, circular or ovate (fig. 4-Bjpadly ovate to orbiculad.(
alba andl. muricata(fig.5-B)); ovate, oblong-lanceolate and 3-lobédr{loba: fig. 5-

C); lanceolate to oblong-lanceolate €riocarpd; ovate to suborbiculai.(hederifolia

fig. 3-A); ovate to ovate-oblond.(carneasubspfistulosa fig. 2-E); leaf blade circular
or transversely elliptic in outline and palmateljobed to basd.(cairica : fig. 2-D)and

I. pes-tigridis(fig. 4-C); palmately 5-7 lobed beyond the base;utar (. mauritiana

fig. 3-D) and linear, deeply pinnactiset (9-19 paif leaflets) was found in quamoclit
(fig. 5-A). In I. aquaticaand|. batatasthe shape of the leaves varies from ovate-
lanceolate, oblong-lanceolate, entire or palmdtéed (fig. 2-A & B and fig. 2-C).

The size of the leaves varied from 2.6-33x1.5-17 The smallest size of the leaf was
recorded in. obscura(2-6 x 1.5-5.5cm) and the largest sizé.inarneasubspfistulosa
(18-33 x 8.5-17 cm).

The apex of the leaf was acute, acuminte in mo#itetpecies, while ih eriocarpa I.
obscura, I. cairica, I. hederifolia, I. mauritianand I. pes-tigridis apex was acute,
acuminate and muronate (fig. 2-5).

The lamina of the leaves were glabrousggamoclitandl. cairica), sparsely pilose on
midrib and veins I( alba, I. batatas, I. hederifolia, I. mauritiand, obscuraandI.
muricatgd). The lamina was shortly pilose above and benf@atiquatica, |. eriocarpa
andl. carneasubspfistulosg; densely short soft pubescent abaxially and spatsiry
adaxially (. eriocarpa I. indica, andl. purpurea); in I. nil andl. pes-tigridis the leaf
lamina was densely hirsute on both surface.

The leaf base was cordate in almost all of the ispeafIpomoea while inl. aquatica
and |. batatasbase varied from hastate, saggitate to cordateicate to shallowly
cordate inl. caneasubspfistulosg sometimes attenuate inquamoclif I. cairica andl.
pes-tigridis The leaf base was shallowly cordatel.ireriocarpa and|. mauritiana
While in other species vii, alba, I. purpurea I. nil, I. indica, I. obscura, triloba, I.
hederifoliaandl. muricatathe base of the leaves was deeply cordate (9. 2-
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Fig.2. Variation in Leaves: A-B. Ipomoea aquatica Forsskal; C. 1. batatas
(L.) Lam; D. I. cairica (L.) Sweet; E. I. carnea jacuin subsp fisulosa (Mart.
ex Choisy). D. F. Austin.
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Fig. 3. Variation in Leaves: A. Ipomoea hederifolia L.; B-C. I. nil
(Burman, f.) Merrill; D. I. marutiana Jacq.



Fig. 4. Variation in Leaves: A. Ipomoea nil (L.) Roth; B. 1. obscura (L.)
Ker Gawl; C. I. pes-tigridis L.; D. I. purpurea (L.) Roth.
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Fig.5. Variation in Leaves: A. Ipomoea quamoclit L.; B. I. muricata
(L.) Jacq.; C. L triloba L.



3.1.2 Reproductive structure

The taxonomic treatment of the geng®moeawas delineating on the basis of the
reproductive structures. The reproductive morphplsigowed variation mainly in the
size of the peduncle, shape and size of the brsitége, size of the pedicel, shape, size
and integuments of the calyx, color of the flowlehes of the stigma and integuments
of the ovary and capsule of the various speci¢seofjenuspomoea

3.1.3 Inflorescence

The inflorescence of the genus was pedunculatessile or subsessilé griocarpg,
axillary, solitary or 1 to many flowered cyme. Thpecies vizl. alba, |. aquatica,l.
obscura, |. batatas, I. hederifolia, I. mauritianaguamoclit, I. carneaubspfistulosa,

|. muricata, I. purpureaand]l. triloba, bears 1 to few flowered axillary cyme. Dense
umbel, axillary cyme was found in indica andl. nil. In case ofl. hederifolig first
branch of peduncle was dichasial with alar flowerd aother monocahsical in
arrangement. In. eriocarpa inflorescence was axillary, sessile 1-4 flower eyrithe
flowers in a dense capitates yellowish hirsute cguoigtended by involucres bracts were
found inl. pes-tigridis

The peduncles were varied from 1-20 cm. The shopesluncle was found ih
obscura, I. aquatica, I. mauritianandl. cairica (1-8 cm) and the longest peduncle was
found inl. batatas(ca. 20 cm).

3.1.4 Bracts

The bracts were found on the base of the pedicels deciduous or early deciduous in
I. cairica, |. carneasubsp fistulosaand |I. batatas bract was sub persistent In
obscura while in other species the bracts were persistéheé bract in most of the
species was small ranges from 1.5-8 x 0.5-4.5 mime. [Argest bract was found In
indica, in which outer most bract was larger, linear2&.cm and inner was ca. 1.5-2.2
cm.

The variation was found in the shape of the braldie shape was linear-lanceolate (
aquatica |. batatas, I. eriocarpa, I. indica, I. nil, I. obsra, I. cairicaandl. purpureg;
ovate-lanceolatel.(carneasubsp fistulosg; oblong-lanceolatel.(alba, I. trilobaandl.
muricatg); oblong to linear oblond.(pes-tigridi9. In I. mauritianabract was concave-



G. 1. marutiana Jacq.; H. 1. nil (L.) Roth; 1. 1. obscura (L.) Ker Gawl; J-K.
I pes-tigridis L. L. I. purpurea (L.) Roth; M. I. quamoclit L.; N. L. triloba L;
O. I muricata (L.) Jacq.



elliptic. The surface of bracts were glabrouslinalba, |. aquatica, |I. batatas, I.
guamoclit, I. carneasubsp.fistulosa, |. muricata, I. cairicasparsely pubiscent ih
purpurea, . obscura, |. mauritiana, |. eriocar@andl. triloba. In I. nil, I. indicaand].
pes-tigridisthe outer surface of bract was spreading hirsute.

The apex was acute Inalba, I. aquatica, I. eriocarpa, |. carnesubspfistulosa, I. nil
andl. obscura acuminate in. muricata, |. guamoclit, I. indicandl|. batatas obtuse
apex found id. mauritiana(fig. 6).

3.1.5 Flowers

The flowers were pedicelate, actinomorphic and>niaé The size of the flower was
small inl. eriocarpa |. obscuraandl. triloba (ca. 1-2 cm), while in other species the
flower was large (up to 12 cm) showy, pentameraasvariform to infundibular and
variously colored.

The pedicel was short (3-25 mm), glabrous or spangebescent. The pedicel was
found to be abscent ineriocarpa In . alba, I.triloba I. qguamoclitandl. muricatathe
pedicel was thickened at fruits whilelirpurpurea, 1. quamoclit I. nindl. obscurathe
pedicel was thickened, clavate and deflexed indrui

Calyx

The calyx was most important reproductive charafdetaxonomic treatment of some
species oflpomoeaviz. I. nil, I. indica and |. purpurea.The variation was found in
shape, size and integuments of the sepals. Thd s&g®a5, sub-equal or unequal,
quinquincel in aestivation. The shape of the osggral varied from oblong to ovate (
alba, I. aquatica, I. eriocarpa, |I. muricatandl. carneasubspfistulosg; elliptic-ovate
(I. obscurg; lanceolate I( pes-tigridi9; oblong-elliptic (. batatas and I. triloba);
oblong- rectangularl.( hederifolig; ovate to narrowly lanceolaté (ndica); oblong (.
purpureaand|. quamocli}, ovate-lanceolatel.(cairica); ovate-elliptic (. nil) and the
sepal was circular, broadly elliptic-ovate and eorec (. mauritiang (fig. 7-8). The
inner sepal was linear lanceolate in most of thexigs. The apex was acute in almost all
of the species whilé. mauritiana apex was obtuse and incarneasubsp fistulosa,
apex found to be bifid sometimes. The speciesllikd andl. indicathe apex was very
long narrowly acuminate. So these species wereingjsighed by the character of
pubiscent found on the lamina of the sepal. indica, basal part of sepal was covered
with soft, appressed hairs like wiselimil, the sepal was covered with dense yellowish
bristle with swollen base and the sepals were gtyoreflexed in fruits.In other species
of Ipomoeathe outer part of the sepal was minutely hairyegkxt mauritiang in which
sepal was glabrous (fig. 7-8).
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Corolla

The Corolla was sympetalous, induplicate-valvatenasted in bud, entire to slightly 5-
lobed. The shape of the corolla was salverforin afba, I. quamoclit I. hederifoliaand

I. muricatg companulate inl. eriocarpg while in other species the corolla was
funnelform. The corolla was plicate, brightly caddr (commonly red, violet, blue,
purple, pale-yellow or white), The color was varigem dark blue I indica, I.
purpureaandl. nil) to pink or reddish purple with dark centér fhauritiang, red or
scarlet [. quamoclitandl. hederifolig), white (. albaand|. pes-tigridig or yellowish-
white or pale yellow I{ obscurg, rose purple to pinkl.(aquatica, |. batata and |I.
carneasubsp fistulosg; pink-purple to reddish purpld. (eriocarpa, I. trilobaand]l.
muricatg), In case of. purpureathe color of petal was variable, which shows \taora
in color like red, pink, white, blue with dark miei@alline band with white tube.

Stamens

The stamens were always 5 in number, epipetalocsratla base, which were included
in the corolla tube except three species Vizalba, I. quamoclitandl. hederifolig
where stamens were exserted. In specids Inuricata, stamens were inserted in the
apical part of the corolla tube. The present stadyled that the filaments were distinct,
unequal; and anther lobes were basifixed. The rupgpe of the filaments was glabrous
while basal part was covered with soft, tubularsialrhe anthers were oblong in shape;
size of the anthers was 1.5-3.5 x 0.5—- 1.5 mmjldertiehisce longitudianally and
introse. The exines of the pollengrains were spiny.

Pistil

The genudpomoeawas characterized by the presence of single mét8 - 4 fused
carpels to produce superior, compound ovary withesaumber of locules or carples.
The pistil consists of stigma, long style and bulb@vary. The size of the pistil was
smaller inl[pomoea eriocarpal. obscuraandl. triloba (less then 13 mm). While pistil
size was largest ih aquaticaand|. alba (more than 6.5 cm). The variation can be
observed only in lobes of the stigma and integusehthe ovary. The 2-lobed stigma
was found inl. alba, I. aquatica, |. batatas, |. cairica, l.carneasubsp.fistulosa I.
eriocarpa, |. hederifolial. mauritiana, |. obscura, |. muricata, |. pes+iigis, and|.
triloba while in species viz. purpurea, I. nil, I. indicaandl. quamoclit 3-lobed stigma
was found (fig. 9).
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In most of the species the ovary was glabrous éxcep eriocarpaand I. triloba,
where ovary was found to be densely pilose.

3.1.2.4 Fruits

Fruits of the species dpomoeawere 3-4 valved capsular. The capsule was globose
ovoid in shape. Size ranges from 5mm to 10 mm amdi(. aquatica, |. purpurea, I.
quamoclit, I. cairica, I. nil, I. hederifolia, I.lwscura, I. eriocarpaandl. indica) and 10—
20 mm in diam. I{ carneasubspfistulosa, |. muricataandl. mauritiang. The largest
fruit was found inl. alba (ca. 3cm in diam.). Dehiscence was generally kowignal into

3 or 4 segments. Seeds were black brown or gragistolor, 2 seed in each locule,
trigonous or ovoid in shape. Incarneasubspfistulosaseeds were covered with dense
black soft hairs, while in. mauritiana seeds were covered with soft wool which was
easily removable.

3.2Taxonomic Treatment

The taxonomic treatment of the various specief®igenuspomoeahas been prepared

on the basis of the morphological characters, tidu®ns, photographs and other
available literatures. The primary source of infation for the taxonomic treatment has
been derived from the field study and the availdt@ebarium specimens and the plant
species which herbarium specimens were depositdefral herbaria but detail studied
could not performed due to lack of proper planttpafor those species secondary
source of information i.e. various literatures hasn used.

I[pomoeal. Sp. PIl. 159. 1753 & Gen. PI. €8.76. 1754; Choisy in Mem. Sac. Phys.
Geneveb: 383. 1833 & in D.C. Prod®: 323. 1845; Benth. In Benth. & Hook, f. Gen.
PI. 2: 870. 1876; Clarke in Hook, f. Fl. Brit. Ind: 196. 1883; Peter in Engl. & Prantl.
Nat. Pflanzenfam4(3a): 28. 1891; House in Ann. N.Y. Acad. StB: 181. 1908;
Austin in Dassanayke & Fosberg. Rev. Handb. Fl.I@eyl: 313. 1980; Feng and
Staples, Fl. Chinal6: 301. 1995; Grick. & Long in Fl. Bhi2(2): 844. 1999; Pres al
Ann. Chek. Fl. Pl. Nepl. 73. 2000.

Prostrate, twining, rarely repent, floating, sulseérannual, biennial, perennial herbs or
shrubs. Root: tap root or tuberous. Stem often wiitky latex. Leaves: variable in

shape and size, alternate, entire, angular or ldibédrescence: pedunculate or sessile
or subsessile, axillary or terminal, 1-many flowleoymes. Flowers often showy, large,
medium to small sized. Bracts: various, sub-pastisipersistent or deciduous. Sepal 5,
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subequal to unequal, quinquincial in aestivatiomralla 5-lobed, infundibuliform,
campanulate to salverform, purple, pink, crimsohitevto yellow. Stamens 5, unequal,
epipetalous, pillose at the base, incluced or ¢éedepollengrains pantoporate, globose,
spinulose. Disc annular. Pistil: single, 2-4 fusedpels, Ovary superior, 2-4-locular, 4-
ovuled or often 3-locular, 6-ovuled; stigma camtatentire, 2-3 globular. Capsules
globose or ovoid, 4 or rarely 6-valved. Seed 4; fewer, glabrous, tomentose or hairy.

Type: Ipomoea pes-tigridi&. (Lectotype).

3.2.1 Key to the species

1.

10.

11.

12.

Sepal awned at the apex, corolla salverform witlyloarrow tube; stamens and

pistil slightly or mostly exerted......... ..o e 2
Sepal without awned, corolla mostly funnelformnsta and pistil included....5
Stem muricate, corolla purplish or white..............ooooiiii 3
Stem not muricate, corolla scarlet or red, rareijt@u..................c.ooieinnnts 4
Corolla purple, lobe less than 5cm long............ccooeiiiin v |. muricata
Corola white, lobe more than 5cm long..........cocooviiiiiiii it e [. alba
Leaves palmately parted or corsely dentate.........................] |. hederifolia
Leaves linear, pinnately divided into 9-19 pairs...................... I. quamoclit

Stem stout, erect or scandent shrub, corolla 6-800Q......................ooee e,

..I. carneasubspfistulosa

Stem prostrate clramber or twrnner herb cortﬂbeslthen 6cmlong.............. 6
Stem with spreading or retrosely hairy .............coco i e, 7
Stem glabrous or sparsely or minutely hairy..............cccovieiei i, 11
Peduncle abscent, corolla purple, less than 2 ag.la................] |. eriocarpa
Peduncle present, corolla variously color, mor@th&m long... PR &
Leaves palmately divided into 5-7 segments, brabtomg, corolla pure
WHItE ... e e )L pESHTQIS
Leaves circular or oblong —ovate, slightly 3-lobbdhct linear, corolla variously
color.. P |
Sepal 10 18 mm Iong apex acute retrosely harry ceeeeeeeee2 L purpurea
Sepal 17-25 mm long, apex long acuminate.............ccooviceeeeeieneinns 10
Sepal soft, appressed pilose, trichome silvery evhivithout swollen
DS e e I. indica
Sepal densely or retrosely yellowish hirsute, tricle with swollen base...l..nil
Leaves plamately divided into 5-7 lobed.................coi e 12
Leaves entire or orbicular or palmately lobed...........ccc.o.ooiiiii . 13
Lobe deeply divided up to the base, psudostipulesemt................. 1. cairica

Lobe shallowly divided not up to the base, psugodtis abscent..l..mauritiana
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13. Sepal glabrous, corolla more than 25 mm long.............coccceiiiiiiacnne 14

Sepal sparsely pilose, corolla less than 25 mm.long.................ooiiinis 15
14. Plant terrestrial, leaves sub-orbicular in outlinglant with subterranean

L0 0 1. batatas

Plant aquatic, leaves entire, plant without subtezan tuber........... l..aquatica

15. Corolla pale yellow with pinkish midpetaline bamdary glabrous.....l.obscura

Corolla purple, ovary densely pubescent................cooiiii e, . triloba

3.2.1.1 Ipomoea alba.. Sp. PI. 161. 1753; bona-noxL. Sp. Pl. ed. 2. 228. 1762;
Nair n Rec. Bot. Surv. In®1 (1): 178. 1978; Clarke in Hook, f. Fl. Brit. Ind: 197.
1883; Cooke, Fl. Pres. Bomb. 252. 1905 (Repr. ed: 559. 1960); Fang & Staples in
Fl. Chinal6: 309 (1995); Griekson & Lon@ (2): 850.1999; Press et al. Ann. Check.
Fl. Nep. :73.2000.

Ipomoea bona-nox.., Sp. PIl., ed. 2, 228 (1762). C.B. Clarke in Btit. Ind. 4. 197
(1882). Burkill in Rec. B. Surv. Ind:121 (1910).

Herbs annual or perennial, twining, usually glalsioarely pubescent. Stems upto 10
m, terete, smooth or with soft prickles, sap milRgtiole 5-20 cm; leaf blade ovate to
circular in outline, 10-20 x 5-16 cm, base cordaargin entire, angular to 3-lobed,
apex acuminate, mucronulate. Inflororescences didlicymes, rarely dichasial, 1-to
several flowered; peduncle stout, terete, 1-24lmacts early deciduous, small. Pedicel
7-15 cm, clavate distally, enlarged in fruit. Flog@octurnal, fragrant. Sepals elliptic to
ovate, leathery, glabrous; outer 3 sepals 5-12 apax with a stout spreading awn 4-9
mm; inner 2 sepals 7-15 mm, mucronate. Corolla eyhivith greenish bands,
salverform; tube 7-12 cm, ca. 5 mm in diam.; limldZ7 cm in diam., shallowly 5-
undulate. Stamens exserted; filaments insertedpicah’2 of corolla tube, glabrous;
anthers sagittate basally. Pistil exserted; ovasrawly conical, glabrous. Stigma 2-
lobed. Capsule ovoid, 2.5-3 cm, appiculate. Seddsewbrown, or black, ca. 10 x 7-8
mm, glabrous. Fl.- Frt: Oct-Dec. (Feng and Stad695).

Type: Andapa, F. Rasoavimbahoaka 755 (MO).
Ecology: Cultivated.
English name:Moon Flower.

Distribution: C. Native of the New World tropics; cultivated as ornamental and
naturalized in most tropical areas.

Chr. No. : 2n = 30 Undetpomoea bona-nofSharma & Datta, 1958); n = 15 (Vij, et al.
1977).

Uses:Ornamental.
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Species examined:
Locality unknown, Jul 3, 1981. Bhandary and R.-ar58214 (KATH).

Notes:

The speciegpomoea albd.. was reported by Hara (1987) and Preisal (2000), but |
was unable to find this plant while on field studyhe herbarium specimens deposited
in KATH were very poor in condition, due to whicktdil morphological, anatomical as
well as palynological study could not be performBg.observing herbarium specimens
deposited in KATH, present study confirms the pneseof this species in Nepal Flora.
The description of the species was based on Feth&eples (1995).

3.2.1.2 Ipomoea aquatic&l. Aegypt.-Arab. 44 (1775); Trimen. A. Han. Book. FI.
Ceyl. 221.1874; EFPN: 106 (1982); Clarke in Hook, f. FI.Brit. Ind: 210. 1883;
Cooke, Fl. Pres. Bomb. 2: 246. 1905; Duthie, Flpélp Gang. PI2: 114. 1911; Puret
al. in Rec. bot. Surv. Ind19(1): 95. 1964; Maheshwari, lll. Fl. Delhi t. 139966;
Bhandari, Fl. Ind. Des. 252. 1978; Fang & StapheEli Chinal6:307 (1995). Siwakoti
& Verma. PI. Div. Est. Nep.:240.1999; Pregsal, Ann. Check. Fl. Nep.:73.2000.

Ipomoea subdentatsliquel, Fl. Ned. Ind2: 614. 1857.

Annual herbs, ca. 60 cm, aquatic, floating, steabgus terete, hollow, rooting at the
nodes. Leaves petiolated, petiole 2.5-12.5 cm,rglabbut puberulent on tip, leaf blade
variable, ovate, ovate-lanceolate, oblong-lanceplatl2.5 x 1-7.5 cm. sparsely pilose
on both surface, apex acute or acuminate, margiimeear palmately lobed, base
cordate, saggitate, hastate. Inflorescence 1-3efled/ cyme, peduncle 1.5-8 cm,
glabrous, base pubescent; bracts small, lanceotatevate, 1.5-2.2 x 1 mm, midrib
thick, apex acute, squamiform; pedicel 1.4-4 craysgly pubescent. Sepal 5, subequal,
glabrous, outer 2 oblong to ovate, 7-8 x 3-3.5 mmargin whitish, thin, membranous,
apex acute, mucronate, apicule reddish in colaaxiatly glabous, slightly puberulent
abaxially. Corolla white, pink or purple with dgpkirple in center, funnelform 3.5-5 cm,
glabrous, tube dark in color, 2-2.5 cm long, 4-dn® in diam. Androecium 5, unequal,
included, epipetalous 1.1-2 cm long, basifixed,dowurface of the filament hairy,
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anther 3.5 x 1.5 mm, dehisce longitudinally, ex¢roBistil included ca 6.5 cm long,
ovary glabrous, superior and conical, 2-celledvdled; stigma 2 lobed, capsule ovoid
to globose, ca. 1 cm in diam. woodh: Sept-OctFrt: Nov-Dec. (Fig. 10).

Type: Holotype: EgyptForsskals.n.(C).
Local name: Karmi saag,

English name:water spinach
Ecology: Mostly grow in the aquatic habitat and sometimeshe damp soil.

Distribution: WE. Alt.: 200-280 m, Nepal, Tropical Africa, Patldns, India.
Chr. No.: 2n = 30 (Sharma and Datta, 1958); n=15 (Viglet1977).

Use: Tender shoots, leaves and rarely the roots aen et vegetable. Plant juice used
medically as blood purifier.

Species examined:

Eastern Nepal: Sunsari,200m, &' Jun, 1993, P.R. Shakya, R. Manandhar & P.
Sharestha, 361 (KATH);. Birtamodhapa, 150m, 38 Sep, 1997, P. pradhan, K.R.

Rajbhandari & R. Niroula, 161 (KATH)thari, 100m, 2% Oct, 2008, S. Shrestha 331

(TUCH); Biratnagar, 60m, 27 Oct, 2008, S. Shrestha, 332 (TUCH).

Western Nepal: Nepaljung 181m, 2§ Oct, 1972, N.P. Manandhar, 4919 (KATH);
Dang, 230m, 2 Jul, 1981, N.P. Manandhar & D.P. Joshi, 6062 (KATHKailali,
200m, f' Dec, 1966, D.H. Nicolson, 2806 (KATH); SundarbaBitadi, 175m, 18
Sep, 2003, D.J. Chapagain, 178 (TUCH); Dasmelilgirahawa, 150m, 18 May,
2006, M. Ghimire, K. Rajkarnikar & R.P. Kurmi 63RATH).

Map 1. Distribution map dpomoea aquatic#l.
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Notes:

The speciegpomoea aquaticdl. was found in aquatic and marshy habitat withpfe
or scarlet colour with rooting at nodes (Plate dMite flower-left). But at the time of
field visit at Budasubba, Dharan the plants wasiéban shady habitat with very soft,
glabrous stem and leaf with pure white corolla dack of roots at nodes. After
identification by Austin from Arizona-Sonora Desbttiseum, the species was confirm
asl. aquticaand he again said “This is slightly different frahe othed. aquaticd, so

it needs further study for confirmation that's whylaced it on the list of doubtful
species.

Regarding the origin and uses lbfaquaticg Austin (2007) on his articleWater
spinach (pomoea aquatica Convolvulaceae) A Food gone Wilt reported that:
Water spinach I( aquaticg has been considered native to Africa, Asia, ame t
southwestern Pacific Islands. The herbs have beewdicinal vegetable in southern
Asia since at least 300 A.D., and perhaps sinceB2@0 People still gather plants from
the wild and cultivate them. With European arriralthese regions in the late 1400s,
they became aware of this medicinal food and begarying water spinach around the
world. As with other transported plants, Europetotk along some common names
and cultural uses. With the later migration of dedpom Asian countries to other parts
of the world, the food was imported into new areasubt persists as to where the
species was domesticated. Data from uses as fegidns of cultivation, medicinal use,
phylogenetic studies, common names, and pathogeygest that water spinach was
first cultivated in southeastern Asia. The plantsyrmave been domesticated in China
and India, but the data are equivocal. The vegetatnnetimes escapes from cultivation
to become an ecologically invasive weed.

Regarding its used, aquaticaare widely used as food as well as medicinal pgegpo
There are several ways people consume these hbebypung leaves and stems are
mostly used as a vegetable. This is consideredéwidth medicinal effectd. aquatica

is considered a laxative, is recommended for pées] “in certain nervous conditions
with sleeplessness and head-ache”. Some say thehala a calming impact on people.
Eating the plants is thought to aid in getting limep, and eating a sufficient quantity
brings on drowsiness and eating a lot of the phaista nerve-calming effect in cases of
sleeplessness (Austin, 2007).
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3.2.1.3 Ipomoea batatag..) Lam. Tabl. Encycll: 465. 1793; EFPN: 106 1982;
Hooker. Fl. Brit. Ind.4: 202. 1885; Fang & Staples in Fl. Chidé: 307 (1995);
Griekson & Long. Fl. Bhu2 (2): 849. 1999; Presst. al, Ann. Check. Fl. Nep.:73.
2000.

Convolvulus batatak., Sp. Pl. 154 (1753). Roxb., F. Ir21.69 (1832).

Annual herbs with ellipsoid, fusiform, elongatedb&rranean tuber, tubers red or white,
sap milky, stem prostrate, twinner, glabrous orrsgg hairy, reddish to brown in
colour, much branched, rooting at nodes. Leave®olptdd, petiole 2.5-11.5 cm,
angular, sparsely hairy, blade broadly ovate tdcaotér in outline, 3-10 x 3-11 cm,
margin entire or 3-7 lobed, lobed broadly ovatdiniear lanceolate, glabrous, sparsely
hairy on veins, apex acute or shortly acuminatsgbzordate or sometime attenuate,
vein 7-9 pairs. Inflorescence 3-5 flowers cyme; yede 12-20 cm, greenish-brown;
bract early decidius, lanceolate 2-4 x 1-1.1 mnexagcuminate; pedicel 3-10 mm long,
glabrous. Sepal 5, unequal, outer 2 shorter, obtrglliptic 7-9 mm long, inner sepal
9-12 mm long, apex acuminate, cuspidate, glabrpiisse abaxially, margin ciliate.
Corolla pink, white or pale purple with darker aamtcampanulate to funnelform, 3-6
cm long, glabrous. Stamen 5, unequal, included225m; anther bisifixed, hairy on
lower part of the filaments. Pistil-1 included, é&.cm long, stigma 2- lobed, ovary
glabrous, 4-celled-4 ovuled. Capsule rarely produceoid, seed glabrous. Fl.: Sept-
Oct. Frt: Nov-Dec. (Fig. 11).

Type: Lectotype: India. Herl.innaeus(LINN 218.12; microficha, isotype S).
Local name: Sakharkhanda, Suthuni.

English name: Sweet potato.

Ecology: Cultivated on large scale in field.

Distribution: E. alt.: 1000-2000m. Nepal, Probable native opitral South America;
cultivated throughout tropical areas.

Chr. No.: 2n = 30 (Sharma and Datta, 1958); n = 15, @&tipl. 1977).

Use: Roots are eaten for vegetable, also used as datite Green plats are used as
fodder. Plants paste in scorpion bite; roots atatiee and a brain tonic (Johari, 1984).

Species examined:

Eastern Nepal: Dhankuta 1150m, %9 Oct, 2007, S. Shrestha, 202 (TUCH).

Central Nepal: Makawanpur, 1000m, 2% Jun, 1986, N.P. Manandhar, 10785
(KATH); Thambu,Dhading, 1200m, 4 Nov, 1989, N.P. Manandhar, 12902 (KATH).
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Map 2. Distribution map dpomoea batatagl..) Lam.

Notes:

Based on the field observation | found that thevélang period of thépomoea batatas
was from 6 AM to about 1 PM and the flowers wereobh for only one day. | didn’t
see blooming of same flower on next morning anchébthat the flower was became
shrink on next morning. The plants had great vaiiletshape of the leaves. During the
field visit it was also found that the shape of thieer of the species was two types, one
was elongated and another was round. So there bbeustibspecies or variety in the
specied. batatas but lack of releavent literature | could not rfeampto the lower rank.
So futher study under this species must be eskentia

3.2.1.4 Ipomoea cairicdL.) Sweet. Hort. Brit. 287. 1827; Haed al. EFPN3: 106.
1982; Clarke in Hook. F. FI Brit. Indl: 214. 1883; Maheshwari, Fl. Delhi 283. 1963;
Puriet al, in Rec. Bot. Surv. Indl9 (1): 1964; Cooke, Fl. Pres. Bomh. 250. 1905;
Duthie, Fl. Upper Gang. P2: 117. 1911; Fang & Staples in Fl. Chih& 312. 1995;
Siwakoti & Verma. PI. Div. East. Nep.: 243.1999%%et al, Ann. Check. Fl. Nep. 73.
2000.

Ipomoea pentaphyladooker. Fl. Brit. Ind4: 202.1885.
Convolvulus cairicus.., Syst. Nat., ed. 10, 922 (1759).

Ipomoea palmatdorssk., Fl. Aegypt.-Arab. 43. 1775; C.B. ClarkeHl. Brit. Ind. 4:

214. 1883.
ConvolvuluguberculatusDesr. Bot. Mag. T. 699.
Ipomoeatuberculata(Desr.) Roem. & Schult. Bot. Reg. t. 86.
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Perennial herbs, climbing and twinning. Stem upim,5angular, younger glabrous but
mature stem variculose. Internodes 6-9 cm longolee?(-3)-8(-13) cm, base with leafy
pseudostipules, glabrous, slightly tuberculate,ogeoon ventral surface. Leaf blade
palmately 5-parted to base; lobes entire, apexeamubbtuse, mucronate, basal pairs of
leaf usually again lobed or parted; middle lobegkm ovate-lanceolate or elliptic, 2.5-8
x 2-3.5 cm; venation lateral 9-11 pairs; base att® Inflorescence 1-several flower
cyme; peduncle (-1.5)2-8 cm, glabrous; bract eddgiduous, small, squamiform, ca.
1.5 mm. Pedicel 5 -20(-25) mm. Sepal 5, unequax azute; outer 2 ovate, 6-8 x 4-5
mm, inner ovate-lanceolate, 7-9 x 3-4.5 mm, masgitire, glabrous, scarious. Corolla
pink-purple or reddish-purple, with a darker cenfennelform, 3-6 cm. Stamens 5,
unequal, included, 1.2-2.5 cm long, filaments phkiswollen hairs on base; anther
pink, basifixed, longitudinally dehiscence, ca. \nrtong. Pistil -1, included, 2.7 cm
long. Ovary glabrous, 2-celled-4-ovuled. StigmaBdd, ca. 3 mm in diameter; capsule
glabrous, ca. 1 cm in diarRl.: Aug.-Oct. Frt.: Nov-Dec. (Fig.12).

Type: Lectotype: llustr. de Vesling)bs. en Prosp. Alp. Pl. Aegy@b. f. 1638.

English name:Railway Creeper.

Ecology: Mostly found on open dry land.

Distribution: E. alt.: 200m. Nepal, Widespread throughout tbpits.
Chr. No.: n = 15; 2n = 30 (Sanjappa and Gupta, 1981).

Use: Grown as an ornamental.

Species examined:

Eastern Nepal: Biratnagar, 70m, 14 Oct, 1963, H. Hara, K. Kanai, G. Murata & H.
Ohashi, 6303921 (KATH); SoktirDargiling, 460m, 2° Jun, 1969, T.B. Sharestha,
15369 (KATH);Biratnagar, 80m, 2% Jul, 2008, S. Shrestha, 260 (TUCH).

Central Nepal: Shukla-Phanta, 800m, ©7Mar, 1980, T.K. Bhattacharya, 3688
(KATH); Kharjuwar, 600m, 2% Mar, 1980, D.K. Sharma, 2370 (KATH); Rampur,
Chitwan, 600m, 18 Sep, 1985, T.K. Bhaacharya, 5223 (KATHaski, 900m, 24
Jun, 1986, N.P. Manandhar & L.P. Katel, 10,842 (KTKapilbastu, 200m, 7 Sep,
1992, P.P. Kurmi, K.B.482 (KATH); Teaching Hospitéathmandu, 950m, 18 Aug,
2007, S. Shrestha, 208 (TUCHPamauli, 350m, 12' Jun, 2008, S. Shrestha 222
(TUCH).

Western Nepal: Nepaljung 150m, 28 Nov, 1972, N.P. Manandhar & Uprety, 9482
(KATH); Nepaljung, 181m, 28 Nov, 1972, N.P. Manandhar & Party, 9478 (KATH);
Bake, 180m, 18 Oct, 1977, Raunyor & Party, 1163 (KATH); Garhvizang, 250m,
28" Aug, 1982, N.P. Manandhar & M. K. Bhattarai, 85(®ATH); Kohalpur,
ManaughatBardia, 200m, A Nov, 2001, Shrestha, K.K., Tiwari, N.N., AchargaK.,
Adhikari, B., Shakya, D., Raut, L.B. and Bista, S2R75 (TUCH).
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Map 3. Distribution map dfpomoea cairicaL.) Sweet.

3.2.1.5 Ipomoea carnealacquinEnum. PIl. Carib 13. 1760; Cooke, FI. Pres.
Bomb.2: 251. 1905; Maheshwari, Fl. Delhi 234.1963.

Glabrous or pubescent, perennial shrub up to 3gh. Hieaves; petioles 3.5 — 6.2 cm
long. Lamina: 10-25 x 6.0-7.5 cm., base cordatérdacate; broadly ovate, ovate-
oblong in outline, margin entire or subentire, apexminate or acute (Johari, 1994).

3.2.1.5.1 Ipomoea carnedacq. subspiistulosa (Mart. ex Choisy). D.F.
Austin, Taxon26: 237. 1977; Harat al., Ipomoea fistulosaMart.ex Choisy in DC.
Prodr. 9: 349. 1845; EFPN3: 106. 1982; Maheshwari, lll, Fl. Delhi 138. 1966;
Majumdar in Bull. Bot. Surv. Indl8: 52. 1976; Bhandari, Fl. Ind. Des. 255. 1978; Fang
& Staples in Fl. Chind 6. 311 (1995); Griekson & Long. Fl. Bha@. (2): 851. 1999.
Siwakoti & Verma. Pl. Div. Est. Nep.: 244.1999; §5et al, Ann. Check.Fl. Nep.: 73.
2000.

Ipomoea fistulosdlart. ex Choisy in DC., Prod®: 349 (1845).
Ipomoea crassicauligBenth.) B. L. Robinson in Proc. Am. Aca#l: 530 (1961).
Yamazaki in Fl. E. Himl. 264 (1966).

Perennial, erect shrubs, 1.5 -2 m. axial parthtligouberulent, later glabrous. Stem
woody at base, hollow, sap mlky. Branches tergtejtsLeaves petiolate, petiole 8-12
cm, leaf blade ovate or ovate-oblong, 18-33 x 8/5eth; base truncate to shallowly
cordate, margin entire, minutely pubescent abovd heneath, apex acuminate,
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mucronulate, lateral veins 8-13 pairs. Infloreseerierminal and axillary, 3-7 flowers

cyme, peduncle stout, 13-18 cm, glabrous; bracty daciduous, ovate-lanceolate, 5-8
X 4.5 mm, broad base, apex acute. Pedicel 1.5¢8.55epal 5, unequall, outer ovate,
broder 6-7 x 5-6 mm, apex acute, sometimes bifithepulent, shiny, reddish in colour,

inner 3 are larger, ovate, 7-8 x 6-8 mm, tip andgmareddish, 2 small gland are

present at the base of the each sepal, aestivatioquincial. Corolla deep pink to rose
purple or pink, funnelform, 5-9 cm, tube slightlyberulent outside 2.5-5 cm long, mid
petal bands longitudinally 5 veined. Stamens-Suthed, unequal, epipetalous, 1.8-2.8
cm, basifixed, anther linear 8 mm long, filamenksndular at the base. Pistil included
ca. 2.5 cm long, stigma 2-lobed, ovary superiopsoée brown, ovoid 1.5-2 cm, 2-

celled-4 valved, seed black, ca. 10 x 8 mm. densahered with soft hairs. Fl: Jul-Jan.
Frt.: Feb-Mar. (Fig. 13).

Type: Lectotype: BrasilMartius 2398(M).
Local name: Saruwa, Behaya, Besaram.
Ecology: Found on the hedge, dry or damp soil and also emsitle of the river.

Distribution: WCE. Alt.: 100-400m. Nepal, Native of New worldpics; cultivated
and becoming naturalized in other tropical areas.

Chr. No.: underl. fistulosa n = 15 (Vij et al. 1977).

Use: Grown as ornamental and on hedge, milk latex uss#lin disease. The dry stems
are used as fuel by villagers. Cattle do not graré.

Species examined:

Eastern Nepal: SanischareJhapa, 250m, & Jun, 1974, M, Amatya & R. Shrestha,
83/74 (KATH); Biratnagar, 70m, 14 Oct, 1963, H. Hara, H. Kanai, S. Kurosowa, G.
Maratia, M. Tagoshi & T. Tuyma, 6303922 (KATH); $anagar,Jhapa, 60m, 19’
Feb, 1986, H. Von, Irene & S. Cotter, 211 (KATHaldibari, Sunsari, 900m, 38
May, 1993, P.R. Shakya, R. Mannandhar & P. Shre&h8A (KATH); Biratnagar,
80m, 20" Jul, 2008, S. Shrestha 242 (TUCHhari , 150m, 21 Jul, 2008, S. Shrestha
454 (TUCH).

Central Nepal: Nawalparasi 150m, 18 Dec, 1975, D. Joshi, I. Bajracarya & R.
Shrestha, 75/3623 (KATH); Kasotkaski, 880m, 28 Jun, 1986, N.P. Manandhar &
L.P. Katel, 11105 (KATH)Zhitwan, 250m, & Jun, 1919, N. Joshi & I. Shrestha, 217
(KATH); Lahan, 250m, 28 Jun, 2008, S. Shrestha 260 (TUCH); Kirtipur,
Kathmandu, 1150m, 18 Jul, 2008, S. Shrestha 216 (TUCH).
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Western Nepal: Nepaljung 181m, 28 Nov, 1972, Chandrabali, 12498 (KATH);
Sokighopte, Surkhet, 700m, N.P. Manandhar & N. Acharya, 13-91 (KATH);
Nepaljung, 160m, %' Jul, 1980, T.K. Bhattacharya, 3004 (KATH); Duddhedang,
650m, 23" Jul, 1981, N.P. Manandhar & D.P. Joshi, 6120 (KATBhukla Phanta,
Mahendranagar, 190m, 1{' Sep, 1981, I. Sharma, R. Joshi, R. Uprety & |.degm
277 (KATH);Mahendranagar, 180m, 28 Dec, 1981, S.B. Malla & H.K. Saiju, 5/81
(KATH); Dhangarhi, Kailali, 600m, 25 May, 1983, P.P. Kurmi, 4350 (KATH);
Mahendranagar, 240m, 2% Mar, 1984, P. Pradhan, R.K. Uprety, N. Pradhan & N
dabadi, 906 (KATH)Kanchanpur, 230m, &' Jun, 2002, Bikram Pant, 251 (TUCH).

Map 4. Distribution map dipomoea carnedacq. subsgistulosa(Mart. ex Choisy)
D.F.Austin

Notes:

The name of this speciégomoea carneaacquin subsgistulosa (Mart. ex Choisy).
D.F. Austinwas proposed by D.F. Austin in 1977 on his artlclearneaJacq. varl.
fistulosaMart. ex Choisy, in Taxon (Vol 26).

In spite of several publications dealing with theger name for this widely cultivated
species, there are still nomenclatural problemé wibat has been calldd fistulosa
Apparently Verdcourt (1963) was the first to pomit that taxa two were related
(Verdcourt in Menninger, 1970), but considered tresndistinct species.

Three names have been used extensively in thatliter for these plantd: carnea
Jacq.,l. crassicaulis(Benth) Robinson ant fistulosaMart. ex Choisy. The first name
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was based on material studed by Jacquin near @adagolombial. crassicaulis a
name more commonly synonymized wthfistulosawas based on plants colleted at
Guayaqul, Ecuador.

O'Donell (1952) pointed out after examining the daypof I. fistulosa and I.
carassicaulis that the two were synonymous. He further indidateat Benthem had
seen Chisy's treatment when the basionymd.farassicauliswas published, thus of
these two names, fistulosahas priority. A comparison of the species Vizarneaand

. fistulosa by Jacquin and Meisner, the two species are sepémathe following
criteria: a) shrubs ih fistulosaand twinning inl. carneg b) lanceolate-elongate leaves
in |. fistulosaand ovate in. carneaand c) mostly glabrous in fistulosaand pubescent
in I. carnea

Confusion has surrounded these plants. Austin\egdi¢hat two major factors: 1) they
are widely cultivated and escaped, and 2) the @tioul contains wet habitats plants
and dry habitat plants with some extent differentphology. The wet habitat plants are
the most widespread and common through the Americgpics and the dry habitat
plants more restricted, because the plants arerggloigally isolated most of their
ranges and allopatric where they grow in the samentry, they may better be
considered subspecies, that's why the name bed¢onsneaJacquin subsdistulosa
(Mart. ex Choisy) D.F. Austin (Austin, 1977).

3.2.1.6 Ipomoea eriocarpaR. Br. Prodr. 484. 1810; Clarke in Hook, f. Fl. Brit.
Ind. 4: 204. 1883; Fang & Staples in Fl. Chihé& 303. 1995; Griekson & Lon@ (2):
845. 1999; Presst al, Ann. Check. Fl. Nep. :73. 200Qonvolvulus hispidu®/ahl,
Symb. Bot. 3: 29. 1795.

Twining or prostrate annual. Stems slender, 1-2piose with spreading or retrose

hairs. Leaves usually lanceolate to linear-or opitamceolate, 2.5-6 x 0.5-1.5 cm, acute
to acuminate, mucronulate, base cordate, shorlbsgiabove and beneath, with 7-8
pairs of lateral veins; petiole 0.7-8 cm, hairyfldrescences axillary, sessile or very
shortly pedunculate, 1-4 flowered. Pedicels absoenipto 3 mm. Sepals subequal, 7-8
mm, all linear-acuminate from ovate base, inneravaer than outer. Corolla pink or

purple, tubular to infundibular, 7-9 mm, scarcekceeding sepals; mid-petal bands
pilose and paler outside. Stamens and style indlud&vary pubescent, 2-celled.

Capsule broadly ovoid to globose, 5-6 mm, hairy.afld Frt.: Aug-Jan. (Griekson and
Long, 1999)

Type: Australia, New Holland" Banks & Solander (Holotyp#).

Ecology: open dry land.
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Distribution: C. alt.: 610-760m. Nepal, Tropical Africa, Madaggs tropical Asia, N.
Australia.

Chr. No.: Underl. hispida2n = 30 (Sharma & Datta, 1958); n = 15 (Vij, et877).
Species examined:

Central Nepal: Dolalghat, 760m, &' Sep, 1064, Dr. Banerji, J. D. Shrestha & A.V.
Upadyaya, 2534 (KATH).

Map 5. Distribution map djpomoea eriocarpd. Br.

Notes:

The speciespomoea eriocarpaR. Br was recorded by Haged al. (1882) and Presst

al. (2000) from Nepal. But during field study thisesjes could not be collected. The
presence of this species in Nepal is confirmed Hyy through examination of the

herbarium specimens deposited in KATH. But prestatly unable to collect detail

information about the. morphology, anatomy and mpallygical data because of
unavailability of plant specimens in the field att@ herbarium specimens which are
deposited in KATH has lack of most of the partstiod plant (i.e. leaf, flower and

fruits), so in presnt study only description wastien which was based on Griekson
and Long (1999).
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3.2.1.7 Ipomoea hederifolid.., Syst. Nat. ed0: 925. 1759; Harat al EFPN3:
106. 1982;Fang & Staples in Fl. China6: 312 (1995); Griekson & Long (2):
850.1999; Siwakoti & Verma. Pl. Div. East. Nep.42¥099; Presst al, Ann. Check.
Fl. Nep.:73. 2000.

Ipomoea angulatd.am., Tabl. Encycll: 464 (1793). C.R. Rao in Ind. Fd®3: 51
(1967).

Ipomoea phoeniceRoxb., Fl. Ind2: 92 (1824).

Ipomoea coccineAuct. Non L.: C.B. Clarke in Fl. Br. Indk: 199 (1883).
Convolvulus hederifoliuf.innaeus) Sprengel, Syst. Vel 594. 1824
Quamoclit hederifoligLinnaeus) G. Don, Gen. Higt: 259. 1837

Annual herbaceous, twinner. Stem glabrous or spyapilese cylindrical, hollow, stem
ca. 2 m high. Leaves petiolated, 2-8 cm, sparsiédgey leafblade ovate to saborbicular
in outline, 3.5-10 x 3-7.5 cm, coarsely dentateexapcuminate and mucronate; base
cordate, pubescent; leaf lamina glabrous abxiatiyutely hairy on midrib, base and
upper surface; venation lateral, veins 5-7 paindlotescence axillary and terminal
cyme, 1 to many flowers; peduncle 7.5-15 cm, slenaénutely pubescent, first branch
of peduncle dichasial with alar-flower, other monasical in arrangement; bract minute
1 x 0.7 mm, ovate; apex acute, base cordate, glappedicel erect 3-10 mm. Sepal 5,
unequal, erect at anthesis but patent in fruits @ach with a large normally linear-
herbaceous awn, awn ca. 3 mm long, inserted justzthe tips, outer sepal oblong-
rettangular 1-2.5 x 1.5 mm, inner ovate 2.5-3 x 2rghabrous, shining. Corolla red or
scarlet, salverform, glabrous, 2.5-3.5 cm, tube-21.&m, limb 1.5-2 cm in diam.,
spreading. Androecium-5, unequal, exerted, baslifixewer surface of filament hairy,
ca. 2.2 cm, anther basifixed, ca. 1.5 x .5 mmjsehlongitudinally. Pistil 1, ca. 3.1 cm
long, exerted. Stigma capitate, 2-lobed, sparsehigeent, ovary superior, glabrous, 4-
celled, capsule glabose, 5-6 mm in diam. Seeda.#4 & 3 mm, black, pubescerfl.:
Sept-Oct. Frt.: Nov-Dec. (Fig. 14).

Type: Lectotype:Quamoclit hederae folio trifid8urm.,PIl. Amer.fasc. 4, 82, t. 93, f. 2
(1756).

English name: Scarlet Creeper

Ecology: Found on shady place.
Distribution: E. alt.: 610-760m. Nepal, Tropical Africa, Madagas tropical Asia, N.
Australia.

Uses:Grown as ornamental.
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Species examined:

Eastern Nepal:Bijayapur,Dharan, 550m, ' Nov, 2008, S. Shrestha, 237 (TUCH).

Western Nepal: Mangari, Dang, 630m, 28 Oct, 1999, S. Paudel, 5508 (TUCH);
Bijuri, Dang, 628m, g Nov, 2001, Shrestha, K.K., Tiwari, N.N., AcharydK.,
Adhikari, B., Shakya, D., Raut, L.B. and Bista, S2R1 (TUCH).

Map 6. Distribution map adjppomoea hederifolid..

3.2.1.8 Ipomoea indicgBurman f.) Merr.int. Rumph. Herb. Amb. 445. 1917,
Bhandari, Fl. Ind. Des. 256. 1978pmoea leariiPaxt. Bot. Mag: t. 267. 1839; Cooke
Fl. Pres. Bomb2: 251. 1905; Duthie, Fl. Upper Geng. Ri.117. 1911 (Repr. ed.
558. 1960; Fang & Staples in Fl. Chih& 304. 1995; Grieson & Lang. Fl. Bh.(2):
848.1999.

Convolvulus acuminatugahl, Symb. Bot. 3: 26. 1794.

Convolvulus indicu8urman, Auctuarium, Index [6]. 1755.

Ipomoea acuminatévahl) Roemer & Schultes, Syst. Veg. 4: 288. 1819.
Ipomoea catharticdoiret, in Lamarck, Encycl., Suppl. 4: 633. 1816.

Ipomoea indica(Burman) Merrill, var.acuminata(Vahl) Fosberg, Bot. Not. 129: 38.
1976.

Herbaceous, annual twinner or some time prostweitl, densely retrose pillose axial
parts. Stem up to 6 m.; petiole 3-16 cm; retroseshthickened at the base. Leaf blade
ovate to circular, 3.5-15.5 x 3-14 cm, abaxiallypsily short, soft pubescent, adaxially
sparsely pubescent; base cordate, margin entBdaired, apex acuminate, venation
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lateral, 7-9 pairs. Inflorescence dense umbellaayicyme, many flowered. Peduncle 3-
15 cm, stout, hairy; bract-3 in each flower, lineanter most larger, ca. 2.5 cm and
inner 1.5-2.2 cm, sparsely pubescent. Pedicel 3¥7 8epals-5, subequal, lanceolate,
18-20 x 4-5 mm, outer 3 ovate-lanceolate, inneakeprrowly lanceolate; apex linear-
acuminate, hairs of sepal slivery white, soft appeel without bulbous base, margin
hairy. Corolla bright blue or bluish purple, agingddish purple or red, 5-7.5 cm,
funnelform, glabrous, 5-7 cm in diameter. Stamenx3equal, 1.6-2.5 cm, included,
epipetalous, lower part of the filaments silky vehianter basifixed, 5 x 1.5 mm, dehisce
longitudianally, extorse. Gynoecium 1, includeds 8m long. Ovary glabrous. Stigma
3-lobed, ovule 3-locular; capsule globose, ca. likrdiam. Seed ca. 5 mm in diam.,
glabrous. Fl.: Feb-Oct. Frt.: Oct-Nov. (Fig. 15).

Type: Lectotype: based on Beslétort. Eyst. Aest. Ordl3, 13, Vol 8, t. 2 (1613).
English name: Oceanblue Morning Glory
Ecology: On shady and moist place.

Distribution: EC. Alt.: 80-1150 m. Taiwan, Indonesia, Japan,aysia, Pakistan, Sri-
Lanka, Native of south America, Tropical Africa, America.

Chr. No.: UnderIpomoea leariiPaxt. 2n = 30 (Sharma and Datta, 1958). Urder
congesteR. Br. n = 15 (Vij, et al., 1977).

Uses:Grown as an ornamental.

Species examined:

Eastern Nepal:Biratnagar, 80m, & Nov, 2008, S. Shrestha, 246 (TUCH).
Central Nepal: Kirtipur, Kathmandu, 1150m, 28 Aug, 2007, S. Shrestha, 213
(TUCH); Koteswor Kathmandu, 900m, 18 Nov, 2008, S. Shrestha, 250 (TUCH).

Map 7. Distribution map dfpomoea indicgBurman f.) Merr.
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Notes:

The speciedpomoea indica(Burman f.) Merr. was deposited in KATH by naming
Pharbitis purpureaL. But the detail morphological study concludeattthe species
deposited in KATH was. indicaand not thé®. purpurea This species shows similarity
with 1. nil andl. purpurea The main distinguish character among these spet#s
character of sepal.

In case of. purpureathe sepal was short acute with densely pubesegnt kb nil and

l. indica, the sepal was gradually narrowed towards the apekthe apex was long
acuminate. In. nil, the trichome of sepal was densely yellowish héswith swollen
base but in case &f indica, the trichome was soft silvery white without svesllbase.
The color and size of the flower was also the wiggtishing character to separate these
two species. The flower color bdfindicawas bright blue or bluish purple, aging reddish
purple or red, corolla 5-7.5 cm, while linnil flower color was pale to bright blue with
whitish tube, turning red to reddish-purple, infimdar 5-6 cm long. Thus present
study concludes that the speciesdica is first time reported and studied by auther. So
it is new record to Nepal Flora.

3.2.1.9 Ipomoea mauritianalacq Fang & Staples in Fl. China6: 310. 1995;
Siwakoti & Verma. PI. Div. East. Nep.:245.1999.

Extensive twinning, perennial herb, Root tuberdenSca. 5 m, slightly angular, terate,
glabrous. Petiole 4-12 cm, glabrous, bulbous has&f blade circular in outline, 5-12.5
X 7-13 cm, palmately 5-7 lobed, lobes entire orllstdy lobed, lobes elliptic or
lanceolate, apex acute or acuminate and mucrogébrous or minutely hairy on
midvein, middle lobe longer and border then otkegral veins 7-9 pairs. Inflorescence
axillary few to many flower; peduncle 3-8 cm, glabs; bract very early deciduous, 2 x
1.2 mm, concave, elliptic, apex obtuse, midvein aratgin pubiscent. Pedicel 1.3-2
cm, glabrous. Sepal 5, subequal, 9-12 x 6-9 mngular, broadly elliptic-ovate,
concave, apex obtuse, glabrous, outer 2 shorteritimer, nerve obscure, margin wide,
membranous. Corolla pink or reddish purple withkdaenter, fullenform, 5-6 cm long,
limb 5 cm in diam., tube wide. Stamen included,qua 1.5-2.5 cm long, basifixed,
anther 6 x 2 mm, oblong, slightly bent upwards,isteh longitudinally, pubiscent at the
base. Style-1 included ca. 2.6 cm long, sigma 2dolovary glabrous, 4-celled, capsule
ovoid, 1-1.4 cm in diam. Seeds dark brown, 6-8 mm, with soft long wool, wool
easily removable. Fl.: Aug-Oct. Frt.: Sept-Octg(Fi6).

Type: Lectotype: based on Beslétort. Eyst. Aest. Ordl3, 13, Vol 8, t. 2 (1613).

English name:Giant Potato
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Ecology: Found on open and dry land.

Chr. No.: 2n = 30 (Fang & Staples, 1995).

Distribution: E. alt.: 650 m. Tropical Asia, Tropical Africa.

Species examined:

Eastern Nepal: Dantakali,Dharan, 550m, 8' Nov, 2008, S. Shrestha, 240 (TUCH).

Map 8. Distribution map dfpomoea mauritianaacq.

Notes:

The speciedpomoea mauritianalacq. was reported from Eastern Nepal (Budasubba,
Dharan, 550m), It was first time reported in Nefpata by Dr. Mohan Siwakoti in his
Ph.D. work entitled "Flora of Plane region of East®&lepal (Dharan-Biratnagar)” in
1995. He has reported two specieslmdmoeaviz, |. obscura(L.) Ker Gawl. andl.
mauritianaas a new record to Nepal Flora but this spelcieguritianais not listed in
Flora of Nepal Database. This species was recavdgdfrom Eastern Nepal (Dharan,
Budasubba, 550m) in small population and not foimather areas. The herbarium
specimen of this species was not deposited eith&AdH or at TUCH. The species
was confirmed by the vast literature survey and maning with digital image available
from online version of “Catalogue of MadagascamnPla
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3.2.1.10 Ipomoea muricata(L.) Jacq. Hort. Schoenb, 3(2): 40. T. 323.
1793(1803); non Cav. (1799); C. b. Clarke in FL IBd. 4 : 197. 1883; Roxburgh in Fl.
Ind. 167. 1971; Collett in FI. Siml. 336. 1980.

Ipomoea turbinatd.ag., Gen. Sp. PI. 10. 1816.

Convolvulus muricatuk., Mant. 44 (1767).

Calonyction muricatungL.) G. Don, Gen. Syst. 4: 264 (1838). Kitam. Ir&HF-I. Nep.
Him. 207 (1955).

Annual herbs, extensively climbing, twinner, neaglgbrous, with milky juice. Stem 2-
5 m, muricate. Leaves petiolated, petiole 3.5-18 gmoved, muricate; leafblade
broadly ovate to orbicular in outline, (-3.5)7—(-8A8 x (-3.5)6.5- (13.5)15 cm, apex
acuminate, base cordate, lamina glabrous beneatshout bristles along main veins
above; venation lateral, 5-7 pairs. Inflorescencdlaay, 1-few flowered cyme;
peduncle muricate (-2)3 -12(-13) cm; bracts obltargeolate 4-5 x 1.5 mm, scarious,
apex acuminate, nerve lateral, margin slightly arl@r. Pedicel (-5)10-20(-25) mm,
much thicker apically, thickened in fruits. Sep&ls unequal, oblong-ovate, fleshy,
glabrous, distinctly enlarged in fruits and eveiiyuaeflexed; outer 2 sepal oblong-
ovate 6-7 x 3-3.5 mm, without apicule, ticker indailie, apex attenuate into thick
apicules, apicule 4-5 mm, inner sepal broadly oi® x 4.5-5 mm; margin entire,
apex acuminate, thick, 3-4 mm long, vein obscuré, vein thick-dark brown in color.
Corolla opening at night, pale-purple to white veaorm, glabrous, ca. 5 cm, tube 1.5-
3 cm long, 2-3.5 cm diam. Androecium 5, unequatluded, sometimes slightly
exserted; filaments inserted in apical part of #artubes, 2-2.5 cm, base sparsely short
pubescent; anther large ca. 2.7 mm, basifixed, baskate. Pistil slightly exerted or not,
ca. 3.6 cm in length. Stigma 2-lobed; ovary glaBr@uperior; capsule ovoid, ca. 2 cm
diam., 4-valved. Seed-4, black, glabrous 9-10 mrdiam. Fl.: Jul-Sep. Frt.: Oct-Nov.
(Fig. 22).

Type: Holotype: IndiaBraad (Herb. Linnaeus 218.18 LINN; microfisha).

Ecology: Found on dry and shady place associated haittana camera
English name: Purple Moon flower.

Distribution: WC. Pakistan, Himalaya (Kashmir, Nepal), India, lSmka, Myanmar,
China (cultivated), Japan, Vietnam, Indonesia,lipimles, Africa, N. & S. America.

Chr. No.: Underl. muricataN = 15 (Vij, et al. 1977).

Uses:As an ornamental. Seeds are used as cure for bitakend as a substitute for the
seeds of. nil, plants juice used as an insecticide.
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Notes:

The speciespomoea muricatdL.) Jacq. was collected from Chitwan. It was eociéd
at 5:45 PM.and found as a blooming at that time.aBue to which it is commonly
known as ‘Moon Flower’.During present study littlariation was observed in size of
the leaves. The leaves of the collected specieg waraller than that of herbarium
specimens deposited in KATH and TUCH. Similarlyiditvariation was also observed
in the size of the pedicel.

Species examined:

Eastern Nepal: Mayanghi Khola, 900m, "5 Sep, 1958, Stainton, Sykes & William,
4185 (KATH); Bhandar, Solukhumbu, 2300m, 18 Aug, 1985, H. Ohba, M.
Wakaboyoshi, M. Suzuki, N. Kurosaki, K. R. Rajbhand& S.K. Wu, 8580926
(KATH); Maggtawa V.D.C. 1200m,*1Oct, 1995, M.B. Rai, B.M. 202 (KATH).

Central Nepal: Chitwan, 25m, 18' Aug, 2007, S. Shrestha 115 (TUCH).

Western Nepal: Guleria,Bardia, 130m, 31" Jun, 2001, Shrestha, K.K., Tiwari, N.N.,
Acharya, S.K., Adhikari, B., Shakya, D., Raut, Lad Bista, S.R. 1915 (TUCH).

Map 9. Distribution map ofpomoea muricatdL.) Jacq.
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3.2.1.11 Ipomoea nil(L.) Roth Cal. Bot.1: 36. 1797; Haraet al. EFPN 3:
107.1982; Clarke in Hook, f. Fl. Brit. Indt: 199. 1883; Hooker. Fl. Brit. Ind4:
204.1885; Maheshwari, Fl. Delhi 238. 1963; Trimeh. Han. Book. Fl. Ceyl.:
217.1974; Majumdar in Bull. Bot. Surv. Indl8 52. 1976; Cooke, Fl. Pres. Bont.
252. 1905; Duthie, Fl. Upper Gang. P1.1911 (Repr. edL: 556. 1960); Fang & Staples
in FI. Chinal6: 305 (1995); Griekson & Long. Fl. Bha@. (2): 845.1999; Siwakoti &
Verma. Pl. Div. East. Nep.: 244.1999. Presal, Ann. Check. Fl. Nep.:73. 2000.

Convolvulus nilL., Sp. L., ed. 21; 219 (1972); Fang & Staples in Fl. Chih& 305
(1995).

Ipomoea hederaceuwamuct. Non Jacq.: Wall., Cat. 84, n. 1373 (1829B.Clarke in fl.
Br. Ind.4: 199 (1883).

Pharbitis nil (L.) Choisy in Mem. S. Phys. Nat. Genédret39 (1834).

Herbaceous, annual, twinner, sometimes prostragam -5 m, retrosely hirsute (hair
ca. 2.2 mm), hollow, cylindrical, reddish greencwlor. Petiole 3-(-10)15 cm, retrose,
densely hirsute; leaf blade broadly ovate to ofbigu-12 x 3-10 cm, entire or 3-lobed,
apex acute to acuminate, lamina highly pubescenipper surface, hairs ca. 9 mm long
with bulbous base, whitish, less puburelent on losueface, venation lateral, 7-8 pairs.
Inflorescence axillary, 1-few flowered in small uehbcymes. Peduncle 1-10 cm,
densely hirsute; bract linear, 5-7 x 0.5 mm; apaxe, spreading hirsute. Pedicel 2-(-5)-
10 mm, retrose-hirsute. Sepal-5, unequal, 17-254xr@m, basal part ovate-elliptic,
densely spreading yellowish hirsute bristle withoBan base; apex narrowed into very
long, linear acuminate, less hairy upper part, glab internally. Corolla pale to bright
blue with whitish tube, turning red to reddish-petpfunnelform, 5-6 cm long,
glabrous, 3-4 cm across. Stamens-5, unequal, iedlul.9-2.6 cm, base hairy; anther
basifixed, ca. 2 mm in length. Pistil 1, included, 2.8 cm long, glabrous; stigma 3-
lobed; ovary glabrous, 3-celled-6-ovuled, capsulebgse, ca. 10 mm in diam.,
glabrous. Seed black, ovoid-trigonous, 5-6 mm, gnalyerulent. Fl.: Apr-Oct. Frt.: Oct-
Nov. (Fig. 18).

Type: Lectotype: DilleniusHort. Eltham.t. 80, f. 91. 1732 (MO).
Ecology: On shady place, commonly on hedge.

Nepali name: Siudi.

English name:Japanese Morning Glory.

Distribution: WC. Alt.: 760-2000 m. probably a native of the N&wrld tropics now
widely cultivated and naturalized in other tropiaall temperate areas.

Chr. No.: n =15 (Vij, et al. 1977).
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Species examined:

Eastern Nepal: Hanspokharijlam, 1667m, 12 Jun, 1974, P. Pradhan, M. Amatya &
Regmi, 281/74 (KATH); Aaitabarellam, 1100m, & Jun, 1978, P.Pradhan & R.
Niraula, 476 (KATH); Dhara PanDhankuta, 1000m, # Sep, 1997, H. Ohoshi, H.
Kanai, H. Obha & Y. Teleizhi 771348 (KATH)Dhankuta, 1150m, 4 Nov, 2008, S.
Shrestha, 234 (TUCH).

Central Nepal: Sunauli, 1200m, 2% Nov, 1988, H.P. Manandhar, 12332 (KATH).

Western Nepal: Raila, 1890m, 31 Sep, 1952, O. Polunin, W.R. Sykes & L.H.J.
William, 1292 (KATH); Chunjzi,Dang, 1600m, 18 Sep, 1949, F. Ludlow & G.
Sherriff & Hicke, 2100 (KATH).

Map 10. Distribution map dpomoea nil(L.) Roth.
Notes:

The speciespomoea nil(L.) Roth. is commoly known as ‘Japanese Mornirlgr.
The Japanese morning glory seems to have beemaltjgintroduced from China in
Nara era (710-784). With regards to the Asian s$&rasuch as the Chinese Peking
Tendan and the Nepal, it can be assumed that #ee pif origin of the Japanese
morning glory is somewhere in Southeast Asia, idiclg the area of Nepal. Howevér,
nil has been collected widely in tropical to temperaigons of the world (Austiet
al.,2001; Yoneda, 1998-2004).

Regarding the nomenclature bfnil, a one variety ofConvolvulus hederaceus the
first edition (1753) of Linnaeus's Species Plantamsas assumed to correspond.toil,
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in the second edition (1763), the academic nan. afil. tol. nil was first recorded, as
was that ofC. purpureudo I. purpurea Linnaeus mentioned nil's habitat was North
America. As theConvolvulus of Linnaeus was recognized to have considerably
heterogeneous species by later taxonomic studimesgénusCalystegiawas newly
proposed and some species include@amvolvuluswere moved tdpomoeaor to the
new CalystegiamovedC. nil. andC. purpureusinto genudpomoeain 1797. Thus the
name of the morning glory becamail (L.) Roth.(Yoneda,1998-2004).

Yoneda (1998-2004), the speciesil which is found in Nepal has narrow-lobe which
is TKS (Tokyo Kokei Standard) strains. He has alsocluded that the high number of
flowers per peduncle in the four Colombian straas well as in the Brazil and Africa
strains, is considered to reflect the primitive refateristics of the morning glory.

3.2.1.12 Ipomoea obscurd..) Ker Gawl.In Edwards Bot. Reg: t. 239. 1817;
Clarke in Hook, f. Fl. Brit. Ind4: 207. 1883; Cooke, Fl. Pres. Bonth. 248. 1905
(Repr. ed.2: 317. 1958); Buthie. Fl. Upper Gang. R1.115. 1911 (Repr. ed. 1: 556.
1960); Maheshwari, Fl. Delhi 236. 1963; Trimen. #an. Book. Fl. Ceyl.:220.1974;
Bhandari, Fl. Ind. Des. 257. t. 90. 1978; Fang &pBts in Fl. Chind6: 307 (1995);
Siwakoti & Verma. Pl. Div. East. Nep.:246.1999; $&et al, Ann. Check. Fl. Nep.:
74.2000.

Convolvulus obscurusinnaeus, Sp. Pl. ed. 2;220. 1762.

Annual herbs, twinning. Stem hairy, slightly angukaxial part glabrous, 1-2 m. Petiiole
2-6 cm, hairy; leaf blade circular-cordate or oya?e6 x 1.5-5.5 cm, glabrous or
sparsely pilose, apex acute, attenuate and mueromatrgin entire or slightly undulate,
base cordate, lateral veins 5-7 pairs. Infloreseete3 flowered, axillary cyme;
peduncle 1-8 cm, hairy; bract ca. 1.5 x 0.8 mmedmlanceolate, apex acute, thick
midveins, minutely pubescent, sub-persistant; mdie2 cm, retrosely hairy, thickned
and recurved at fruit. Sepal 5, sub-equal, elliptiate, 4-5 x 3-4 mm, reflexed at fruit,
slightly pubescent, mucronate, margin whitish. dartunnelform, yellowish-white or
pale-yellow with darker midpetaline bands and alsvpyrple spot on the base. Flower
small ca. 2 cm diam., 2-2.5 cm long. Stamen 5,uihetl, unequal, 5-10 mm long,
epipetalous, pubiscent at base; anther oblong2 ca.l mm, dehisce longitudinally.
Pistil 1, included, ca. 9.5 mm long; stigma 2-lopedary glabrous, 2-celled-4-ovuled.
Capsule conical, ovoid, globose, 6-8 mm in diamedSgrayish brown, 4 x3.5 mm.
glabrous. Fl.: Aug-Oct. Frt.: Nov-Dec. (Fig. 19).

Type: Java, Batavia lll, of Convolvulus Flore Minore ltea=Dill. Hort, Elth. 83.
(Syntype).
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English name: Obscure Morning Glory

Ecology: In dry and open hedge.

Distribution: E. alt.: 625m. Nepal, Taiwan, Yunnan, India, Inésia, Cambodia,
Malaysia, Myanmar, E. Africa, N. Australia.

Chr. No.: 2n = 30 (Sharma and Datta, 1958); n = 15 (Viglel977).

Uses: Leaves possess a pleasant smell and mucilagirests, tmedicinally used in
apthous affection after roasting and boiling witieg (Hajari, 1984).

Species examined:

Eastern Nepal: Bijayapur, Dharan, 550m, 2% Oct, 2008, S. Shrestha, 230 (TUCH);
Bargachii, Dharan, 350m, S. Shrestha, 241 (TUCH).

Map 11. Distribution map dpomoea obscurél.) Ker Gawl..

Notes:

The speciedpomoea obscurgl.) Ker Gawl. was first time reported in Nepal by
Siwakoti (1995) from Eastern Nepal. Present stuglyorted the same species from
Dharan (Budasubba, Bhanu Chock and Bargachai) améhs not found other area
except Dharan. The plant was common in hedge, famdingle or with other plant,
extensively twinning around the other plant or ende. The flower was small, very
attractive, yellowish white or pale yellow with ttisct purple midpetaline band. The
herbarium specimen of this species was not degbsitBer in KATH or in TUCH. So
present study add the herbarium specimens of pleisias on both herbaria of Nepal.
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3.2.1.13 Ipomoea pes-tigridid.. Sp. PI. 162. 1753; Clarke in Hook, f. FI. Brit.
Ind. 4: 204. 1883; Cooke, Fl. Pres. Bon#250. 1905 (Repr. e@: 320. 1958); Duthie,
Fl. Upper Gang. PR: 116. 1911 (Repr. ed: 557. 1960); Maheshawri, Fl. Delhi. 237.
1963; Puriet al in Rec. Bot. Surv. Indl9 (1): 95. 1964; Majumdar in Bull. Bot. Surv.
Ind. 18: 52. 1976; Bhandari, Fl. Ind. Des. 258. t. 91.&%ang & Staples in Fl. China
16: 306 (1995); Griekson & Long. Fl. Bha.(2): 848.1999; Presst al, Ann. Check.
Fl. Nep.: 74. 2000.

Annual, herb, twining or prostrate. Stem denselyose hispid with stiff bristles, 1-2 m.
Petiole slender, 1.5(-2.5)-6(-12.5) cm. Leaf blad&cular to elliptic in outline, cordate,
3-9 x 3-14 cm, densely pilose on both side, palipateeply divided nearly to base into
5-7 segments; segments elliptic, apex acuminatenamzionate, narrowed at the base,
margin entire, densely hirsute on both side. leffcence dense capitates yellowish
hirsute cyme, subtended by an involucre bract. Redu4-11(-14) cm, patent hirsute;
bract hirsute, outer involucral bract oblong teen-oblong 1.3-3 x 5-6 mm, apex acute,
densely yellowish hirsute on upper and lower s@fasner smaller, lanceolate. Sepal
unequal, lanceolate, outer speal lanceolate 13-156x mm, apex acute, densely
yellowish hirsute on both side; inner sepal 12-18-4 mm, apex slightly acuminate,
hirsute on base, midrib and apex, glabrous or &gprk hirusute on abaxial. Corolla
white, funnelform, 3-4 cm, midpetalline bands spirspubiscent. Stamen included
filaments hairy on basal part, 1.5-.2.2 cm, andh@n# mm long. Pistil included ca. 2.7
cm long. Stigma 2-lobed. Ovary glabrous, 2-cellealvdled. Capsule ovoid, ca. 8 mm
in diam., 4-valved. Seed ellipsoid, ca. 5 x 3 mnaygtomentose. Fl. — FrtAug-Dec.
(Fig. 20).

Type: Ceylon (Sri Lanka), Hermann, herbarium 4:82 (Legie BM).

English name:Tiger footlpomoea.

Ecology: Found in open grass land, cultivated field.

Distribution:  WCE. Alt.; 460-2400m, Nepal. Native to the New \dotropics;
extensively cultivated as an ornamental and wicdelfuralized in tropical Africa and
Asia.

Chr. No.: 2n=30 (Moore, 1970); n=15; 2n=30 (\é&f al. 1977).

Uses: As fodder, medicinally root taken as purgative amdidote to mad dog-bite.
(Hajari, 1984).

Species examined

Eastern Nepal: Dhankuta 1100m, 4 Oct, 1963, H. Hara, H. Kanai & S. Kurossa,
6303923 (KATH).

Central Nepal: Kapilbastu, 200m, 7' Sep, 1992, P.R. Kurmi, KB 477 (KATHRara
district, vicinity of the Parsa Wildlife Reservetsm, 290Oct , 1995, M. Mikage, T.
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Kajita, H. Kundo, P.R. Shakya, T. Shimizu, P. Stta Y. Tsuda & K. Yonekure,
9552745 (KATH).

Western Nepal: Joglauda 360m, 14 Sep , 1981, I. Sharma, R. Joshi, R. Uprety & I.
Pandey, 332 (KATH); BaijapurPang, 350m, %' Nov. 1980, R.N. Shukla, 3338
(KATH).

Map 12. Distribution map dpomoea pes-tigridis.

Notes:

Due to unfavorable flowering period the author Ueato collect this species during
field study. The detail morphological, anatomicaldapalynological study of this
speciedpomoea pes-tigridis. was carried out on the laboratory of Nationarlbarium
and Plant Laboratory, Godawari, Lalitpur (KATH).

3.2.1.14 Ipomoea purpuregL.) ROthEFPN3: 107. 1982; Hooker. Fl. Brit. Ind.
4: 200. 1885; Griekson & Long. Fl. BhA.(2): 848.1999; Fang & Staples in Fl. China
16: 305. 1995; Siwakoti & Verma. Pl. Div. East. Ne@46.1999; Presst al, Ann.
Check. Fl. Nep.: 74. 2000.

Convolvulus purpureuk., Sp. Pl. ed. 2, 129.1762.

Pharbitis purpureugL.) Voight, H. Suburb. Cale, 354. 1845; Kitam.Fn & FI. Nep.
Him. 207. 1955.
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Herbaceous annual twinners, stem with short appdelsairs and longer retrosely patent
bristles, ca 2.5 cm, swollen gland at the basevé&getiolated, petiole 6.5-19 cm,
reddish green, densely retrose hairs, leaf bladadly ovate to suborbicular in outline,
6.5-17 x 7-15 cm, usually unlobed but sometimesol3edl, apex acute or shortly
acuminate, pilose on both surface, bases deepigatar Inflorescence 1-5 flowers
cyme, axillary, peduncle 4-17 cm, densely pilosecblinear 3-6 x 1 mm, pilose on
midrib and margin. Pedicel 1.5-2 cm, deflexed id lnd fruits, erect at anthesis. Calyx
5, unequal, outer 2 oblong, lanceolate, 1.5-1.8xWm, densely spreading hirsute on
lower part, margin and apex, adaxially glabrousemsepal linear-lanceolate, 1-1.5 x 3-
4 mm, pilose on base, midrib and margin, glabralexilly, nerve obscure, apex acute.
Corolla funnelform, 4-6 cm, glabrous, red, pinidist purple, white or blue; tube white
or pink with fading white center. Stamen 5, unequadluded, epipetalous, 1.5-2.5 cm
long, anther basifixed, 3.1 mm long, dehisce lamdjitally, filaments hairy on lower
surface. Pistil included 2.5-3 cm long, stigma Bdd, glabrous, and ovary superior,
glabrous, 3-celled-6-ovuled. Capsule globose, #ab®in diam., 3- valved. Seed black,
ovoid-trigonous, ca. 9 mm in diam, glabrous or spbr pilose. Fl.: May-Nov. Frt.:
Dec.-Jan. (Fig. 21).

Type: Lectotype: DilleniusHort. Eltham.t. 84, f. 97. 1732
Local name: Siudi.

English name:Morning glory.

Ecology: On shady place.

Distribution:  WCE. Alt.: 910-2400m. Nepal, Native of the New \Wdortropics;
extensively cultivated as an ornamental and wicdteliuralized in tropical Africa and
Asia.

Chr. No.: 2n=30 (Fang & Staples, 1995).
Use: Grown as an ornamental.
Species examined:

Eastren Nepal: Chulachuli,Dhankuta, 900m, 18 Sep, 1972, T.B. Shrestha & T.K.
Bhattacharya, 72 (KATH)Phankuta, 1150m, % Nov, 2008, S. Shrestha, 241 (TUCH);
Morang, Tehrathum, 1650m, 18 Oct, 2008, S. Shrestha, 228 (TUCH).

Central Nepal: Kupandol,Kathmandu, 1200m, 28 Jul, 1970, M. Manandhar & Ms,
Rijal, 16734 (KATH); Dhunche, 1900m, & Jul, 1984, B. Roy & H. K. Saiju, 1
(KATH);Khangjung, Rasuwa 1828m, 8 Aug, 1985, H. Von, T & Irene, S. Cotter,
N/80 (KATH); Ele Ghat, Gandaki Zone, 1620-2140m, 83dizuki, N. Acharya, N. Fujii,
L. Joshi, T. Kazita, N. Kondo, M. Mikage, S. Nosn# K. Yoda, 9470166 (KATH);
kirtipur, Kathmandu, 1150m, 2 jun, 2004, Gurung, L.J. and M. Tamang, 241
(TUCH).Kirtipur, Kathmandu, 1250m, 18 Sep, 2007, S. Shrestha, 201 (TUCH);
Teaching HospitalKathmandu, 950m, 18 Aug, 2007, S. Shrestha, 207 (TUCH);
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Kalanki, Kathamandu, 1200m, 80Aug, 2007, S. Shrestha, 214 (TUCH); Tangla,
Kirtipu r, 1250m, 28 Jul, 2008, S. Shrestha, 223 (TUCH); Tinkulitipur , 1100m,
6" Sep, 2008, S. Shrestha 226 (TUCH).

Western Nepal: TatoPaniMagdhi, 1500m, % Jul, 1979, H. K. Saiju & S.R. Tuladhar,
81/79 S.T. (KATH).

Map 13. Distribution map dpomoea purpuredlL.) Roth

3.2.1.15 Ipomoea quamoclit.. Sp. PI. 159. 1753Quamoclit pinnata(Dess.)
Bojer, Hort, Maurit. 224. 1837; Clarke in Hook, El. Brit. Ind. 4: 199. 1883;
Maheshwari, Fl. Delhi 234. 1963; Bhandari, Fl. IDeés. 259. T. 92. 1978; Nair in Rec.
Bot. Surv. Ind21(1): 180. 1978; Cooke, Fl Pres. Bon#261. 1905 (Repr. ed. 2: 331.
1958); Buthie, FI. Upper Gang. F. 122. 1911 (Repr. ed. 563. 1960); Harat al,
EFPN3: 107. 1982; Fang & Staples in Fl. Chibé 312 (1995); Griekson & Long. Fl.
Bhu. 2 (2): 850.1999; Siwakoti & Verma. PIl. Div. East. ;Ne246.1999; Presst al.,
Ann. Check. Fl. Nep.: 74.2000.

Annual herbaceous, up to 2 m, glabrous, climbestpate and creeping, stem glabrous,
shiny, hollow, leaves 1-12 cm, deeply pinnactiSet9 pairs of opposite or subopposite
leaflets, very narrowly linear, 10-22 x 3-5 mm, verobscure. Inflorescence axillary,
solitary, 3-5 flowered cyme; peduncle 2-14 cm, lenthen leaves; bract-2, ovate, 1.5 x
0.5 mm, apex acuminate, glabrous; pedicels 8-20 lmnger then calyx, thickned and
clavate in fruit. Sepal-5, unequal, oblong or olglatliptic, outer 2 longer, 4-4.5 x 2
mm and inner 5.2-5.5 x 2-2.5 mm with awn, apex moate, margin hyline, glabrous
adxially, minutely hairs on midrib and vein abakjalCorolla red or white, narrowly
salverform, glabrous, tube ca. 2 cm, limb pater&;2Lcm diameter with deep triangular
lobes. Stamens-5, exerted, unequal, 2-2.6 cm, ab#sfised, 1.2 mm long, dehisce
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longitudinally, filaments hairy on base. Pistileh. 3.2 cm long. Ovary superior, glabrous, 4-
celled, placentation axile. Stigma 3-lobed; capswi@d, 5-7 mm. Seed dark brown or black,
5-6 mm. in diam. Fl.: May-Juy.Frt.: Aug-Sept. (FAR).

Type: Holotype: India. herb. Linnaeus (219.1 LINN; mifiche).
Ecology: Found on the moist and shady place.
English name:Red Jasmin or Cypress Vine.

Distribution: WCE. Alt.: 460-1100m. Believed to be native of tNew Wrold tropics;
cultivated as an ornamental and now naturalizesltjitout most of tropical Asia.

Chr. No.: 2n = 30 (Sharma and Datta, 1958); n = 15 (\igle1977).
Use: Grown as ornamental. Plants are used to curetlppaasand ulcer.
Species examined:

Eastern Nepal: Soktim, llam, 460m, 2¢ Jun, 1969, T.B. Shrestha, 15369 (KATH).
Mulghat,Dhankuta, 850m, 21" Jul, 2008, S. Shrestha, 241 (TUCH).

Central Nepal: Lagankhel,Kathmandu, 1150m, ¥ Oct, 1972, N.P. Manandhar, 8920
(KATH); Zabadaha,Rampur, 180m, 13' Oct. 1981, T.K. Bhattacharya, 5223 (KATH);
BindabasiniKaski, 900m, 24' Jun, 1986, N.P. Manandhar, and L.P. Katel, 10,848TH);
Chitwan, 250m, &' Aug, 2007, S. Shrestha, 212 (TUCH); Airpstgthmandu, 1100m, 15
Aug, 2007, S. Shrestha 206 (TUCH).

Western Nepal: Nepaljung 181m, 28 Nov. 1972, N.P. Manandhar, 9472 (KATH);
Kohalpur, Bake, 180m, 18 Oct. 1977, Rauny and Party, 1163 (KATH); KohalpBake,
180m, 28" Aug, 1980, Bhattacharya and R.J. Shahi, 3184 (KA DlspurDang, 580m, &'
Nov, 2001. Shrestha, K.K., Tiwari, N.N., AcharyaK$ Adhikari, B., Shakya, D., Raut, L.B.
and Bista, S.R. 2317 (TUCH); Pathiygardia, 583m, #'Nov, 2001, Shrestha, K.K., Tiwari,
N.N., Acharya, S.K., Adhikari, B., Shakya, D., RauB. and Bista, S.R.(TUCH).

Map14. Distribution map dpomoea quamoclit.
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Notes:

Among the studied species Ipbmoea,Jpomoea quamocliL. is different than other species
due to its linear and pinnately dividied leaflethieh is ranging from 9 to 19 pairs. At the
base of the petiole leafy psudostipules are cominothis species but in most of the
literature, presence of psudostipules is not desdtrPresence of psudostipules is one of the
distinguishing characters of this species. The diowf I. quamoclitwas scarlet and white.
During study it was found that majority of plantsabs red or scarlet flower and flower with
white flower was found in less population. Due t® attractive flower, it is grown as an
ornamental plant.

3.2.1.16 Ipomoea trilobal. Sp. PI.1: 161. 1753. Shah Fl. Gujarat 475. 1978; Singh
& Pandey in Bull. Bot. Surv. In®1: 92. 1979Fang & Staples in Fl. Chink6: 305. 1995.

Twinning or prostrate annual herbs, glabrous orsgg pilose. Stem 1-2 m. Petiole 2-5 cm,
glabrous sometime tuberculate. Leaf blade broadteoto circular in outline, 2.5-7 x 2-6
cm, glabrous or sparsely pilose, margin entire aarsely dentate to deeply 3-lobed, lobe
lanceolate, middle lobe longer, apex obtuse, matmrbase cordate; lateral veins 6-7 pairs.
Inflorescence axillary, dense umbel cyme, 1-sevidoaters; peduncle 1 -4.5 cm, glabrous,
angular, dark green, bract linear-lanceolate, agpaxminate, 3-5 mm, minutely hairy on
upper surface; pedicel very short 2-8 mm, thickeaedruit. Sepal 5, subequal, 7-9 mm,
linear-acuminate from ovate base, apex acuminbtially very hirsute, adaxially glabrous,
margin fimbriate, inner sepal slightly narrower nhauter; vein lateral. Corolla pink or
purplish, tubular, 14-18 mm., midpetaline band utesoutside. Stamen included-5, unequal,
8-11mm long; anther lobed oblong ca. 1.9x1 mm,fbasl, flaments pilose at the base.
Style included-1, ca 13 mm long. Stigma 2-lobeda®wray densely hirsute, 2-loculed, 4-
ovuled. Capsule galbose 5-7 mm in diam., denseuté. Seeds grayish brown, globose,
2.5-4 mm in diameter. Fl.: Sept-Oct. Frt.: Oct-N@™g. 23).

Type: Lectotype: Sloanelam. Pl.pl. 97, f. 1. 1696 (MO).

English name: Littlebell

Ecology: Found on dry and open place.
Chr. No.: 2n=30 (Fang & Staples, 1995).

Distribution: E. alt.: 80 m. Nepal, Taiwan, Indonesia, Japamjaykia, New Guinea,
Philippines, Sri-Lanka, N. America.
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Species examined:
Eastern Nepal: SanihatBiratnagar, 80m, &' Nov, 2008, S. Shrestha, 235 (TUCH).

Map 15. Distribution map dpomoea trilobal.

Notes:

The speciegpomoa trilobal. was reported from Eastern part of Nepal (Biaggr, 80 m). |
concludes thalt triloba L. is a new record for Nepal by vast literatunevey and comparing
digital images from different herbaria. The specsies confirming by different literature as
well as by Dr. D.F. Austin from Sonara Desert Musyevho is popularly known as Dr.
Ipomoea The species showed little similarity with batatasin shape and color of the
flowers. Both species have purple, funnelform flowkhe species triloba was differ from

I. batatasin integuments of the sepal and ovary. In cask wiloba, the sepal was densely
pubescent on margin and midrib whilelitatatassepal was glabrous. Similarly the ovary in
case ofl. triloba was densely hirsute but inbatatasovary was glabrous and shining. While
going through the root system thanl.irbatatas tuberous root was found while tap root was
found inl. triloba.
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3.3Distribution

3.3.1 Distribution of genuslpomoeain Nepal.

Haraet al. (1982) and Presst al (2000) have been reported 14 and 15 taxa of énegof
Ipomeoafrom Eastern, Central and Western region of thenttg with altitudinal range in
between 100-2400 m respectively.

Present study confirms the distribution Ipbmoeaspecies throughout the Eastern, Central
and Western region of the country with altitudegesfrom 80 to 2400m. The horizontal and
veritical distribution of species of the genimmoeabased on field study and literature

survey is given below:

Table 1: Horizontal and Vertical distribution of genus Ipomoeaof Nepal

SN Name of the Species Vertical Distribution based E C W
on
Presset al herbarium
2000. specimens.
1 Ipomoea alba *
2 Ipomoea aquatica  200-280m. 80-230m. * O Lo
3  Ipomoea batatas 100-220m. 1000-1250m. *O *
4  Ipomoea cairica 200m. 80-900m. * O o)
5 Ipomoea carnea 100-400m. 60-1200m. * O * O *
subsp fistulosa
6 I[pomoea eriocarpa  610-760m. 660m. *
7 Ipomoea hederifolia 300m. 550-900m. *O
8 Ipomoea indica - 90-1050m 0] (0]
9 Ipomoea mauritiana - 550m o
10 Ipomoea muricata 910-1400m. 250-2300m. *O *
11 Ipomoea nil 760-2000m.  1000-1667m. (o) *O *
12 Ipomoea obscura 625m. 550m *Q
13 Ipomoea pes-tigridis 460-1200m 200-1100m * * *
14 Ipomoea purpurea  910-2400m. 900-2140m. * QO * O *Q
15 Ipomoea quamoclit 460-1100m. 250-1200m *QO *O *
16 Ipomoea triloba - 80m 0]
* = Distribution based on literature.
= Distribution based on herbarium studied.
O = Distribution based on personal collection.
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3.3.1.1 Horizontal Distribution of genuslpomoea in Nepal

Most of the species of the geripemoeawere reported from Eastern and Central partsef th
Nepal, while least species were recorded from Wedtepal. The species which were found
only in East Nepal during study and from Pressl (2000) werd. obscura, I. hederifolia
andl. batatas.But the herbarium specimens deposited in TUCHKaA@H, were found that

I. batatasandl. hederifoliahas been reported from Western and Central Negakectively.
The species. mauritianawas collected from the Easten part of the Nepahimyer and this
species was recorded by Siwakoti (1995) at the finse in Nepal from Dharan (Eastern
Nepal). The species which was found only in Cenitapal arel. eriocarpa andl. alba,
which were not recorded and collected from othetspaf the country.

Present study adds the two new recordpaimoeafor Nepal. One species vit. indica
(Burman, f) Merr. was colleted from Eastern and t@#@rNepal (S. Shrestha 213, fig. 15).
Similarly another specidstriloba L. was reported from Eastern Nepal (S. Shrestda, fg.
23).

The plants species and herbarium speci¢sagfuaticahave been reported only from Eastern
and Western Nepal. Similarly tHemuricatahas been collected and reported form Central
and Western Nepal. The species which were recdrdedEastern, Central and Western part
of the country werd. purpurea, |. carneasubsp fistulosa I. nil, 1. quamoclitandl. pes-
tigridis.

3.3.1.2 Vertical Distribution of the genudpomoeain Nepal

Altitudinal distribution of the species dpomoearanges from 100 to 2400 m. (Hazh al
1982 and Presst al. 2000). Distribution based on herbarium collected distributed ranges
from 80 to 2140 m. Most of the speciesIpbmoeawere found in the tropical region of
Nepal viz.l. alba, I. agautica, |. obscura, I. cairica, |.iecarpa, |. mauritiana, I. hederifolia
and|. triloba which lies in between 80—-900 m, however some sgddiel. pes-tigridis I.
nil, I. purpurea, I. indica, I. quamoclit, I. indéc |. batatasandl. carneasubspfistulosawere
collected and reported from tropical to sub-tropigagion of the country which lies in
between the altitude of 250-1150 m and the a spdcipurpurea was reported from
temperate region of the country which was founa @it40 m.
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3.4 Phenology

Phenology of the plants shows the calendar of ftowgeand fruiting period. In the current
study, the phenological study was based on thal f@ldy, survey of the herbarium
specimens and literatures. The flowering and frgiperiod of various species lpomoeais
presented in the following table.

Table 2: Phenology of genufpomoea.

S.N. Name of the Species Flowering Fruiting
1 Ipomoea alba Oct-Dec. Oct-Dec.
2 I[pomoea aquatica Sept.-Oct. Nov-Dec.
3 Ipomoea batatas Sept.-Oct. Oct.-Nov.
4 Ipomoea cairica Aug.-Oct. Nov-Dec.
5 Ipomoea carneaubsp fistulosa Jul.-Jan. Feb.-Mar.
6 Ipomoea eriocarpa Sept.-Oct. Oct.-Nov.
7 Ipomoea hederifolia Sept.-Oct. Nov-Dec.
8 Ipomoea indica Feb.-oct. Oct.-Nov.
9 I[pomoea mauritiana Aug.-Oct. Sept.-Oct.
10 I[pomoea muricata Jul.-Sep. Oct.-Nov.
11 I[pomoea nil Apr.-Oct. Oct.-Nov.
12 Ipomoea obscura Aug.-Oct. Nov-Dec.
13 Ipomoea pes-tigridis Aug-Dec. Aug-Dec.
14 Ipomoea purpurea May.-Nov. Nov.-Jan.
15 Ipomoea quamoclit May.-Jul. Aug.-ept.
16 Ipomoea triloba Sep.-Oct. Oct.-Nov.

Flowering period of the most of the specieslpdmoeawere during rainy and summer
season. During the study, it was concluding that ftbwering times of the most of the
species depend upon the climate and intensity of ligint. On the sunny day the flower
blooms between 6 to 11:30 A.M., after this time tiodour of the flower become faded and
corolla became shrink, due to which the flowelpg@moeais popularly known as ‘Morning
glory’. When the climate was cloudy then, it blootiisevening. But in case df alba andl.
muricatg the flowering period of the plant was at eversag it is also known by the name
‘moon flower’. Regarding the phenology, the flowsyiperiod was usually February to
October and fruiting period was from October toulag. Most of the species ghomoea
were annual, so it was difficult of find the spexia late December to till January excépt
carneasubsp. istulosaandl. cairica which are flowering almost all of the year.
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3.5 Anatomical study

3.5.1 Stomatal Study

In the present study, the stomata of most of theciep oflpomoeawere found to be
Rubiaceous or Paracytic i.e. stomata were surrautgetwo epidermal cells which were
parallel to the guard cells (Pic. 2-3). Presentlgitonclude that in speciésnil, the stomatal
frequency was the highest (318.42 um) followedl.bgbscura(227.44 um)). mauritiana
(227.44 pm) and. muricata (219.86 um). The lowest stomatal frequency wasdoun I.
purpurea(30.32 um). Regarding the size of the guard ct#iks Jargest size of the guard cells
was recorded ith cairica (31.45 pm) and the smallest size of the guardvead inl. nil and

I. pes-tigridis (25.63 um). The breadth was the highesi.irgairica (23.38 um) and the
smallest inl. nil (16.74m).

Table 3: Stomatal study of the various species dfi¢ genudpomoea

SN Name of the species Ave. No Ave. No Stomata Frequenc Stomatal size (um)

of of Index y per
Stomata Epiderma  (SI) mm?
(S) | Cell (E) Sx100/  (F=S/A)  Guard cells Stomata
(E+S)
1 lpomoea purpurea 4 33 10.81  30.32  27.96x20.38 16.77x4.66
2 Ipomoea Indica 10 36 21.73 75.81 28.89x20.50 17.24x3.26
3 Ipomoea carnea 16 49 24.61 121.30 30.29x20.97 12.81x5.24
subsp fistulosa

4 Ipomoea hederifolia 16 33 32.65 121.30 27.96x19.57 19.10x4.19
5 Ipomoea quamoclit 18 53 25.35 136.46  27.49x17.24 16.89x4.07
6 Ipomoea aquatica 22 48 31.42 166.79  26.56x17.24 13.98x6.52
7 Ipomoea batatas 23 34 40.35 174.37  27.96x20.03 14.91x4.89
8 Ipomoea cairica 23 35 39.65 174.37  31.45x23.38 16.89x6.99
9 Ipomoea triloba 23 40 36.50 174.37 26.56x18.64 14.44x4.42
10 Ipomoea pes-tigridis 28 38 42.42 212.28 25.63x20.97 11.65x4.19
11  Ipomoea muricata 29 37 43.93 219.86  28.54x18.05 15.14x4.42
12  Ipomoea mauritiana 30 37 44.77 227.44  28.89x20.97 15.51x4.19
13  Ipomoea obscura 30 49 37.97 227.44  26.21x20.38 14.56x5.24
14  Ipomoea nil 42 52 44.68 318.42 26.21x20.38  14.56x5.24
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Plate 1. Paracytic type of Stomata: (a)pomoea aquaticdorsskal (b) I. batatus
(L.) Lam.; (c) I. cairica (L.) Sweet;(d) I. carneaJacquin subsgfistulosa(Mart.ex
Choisy). D.F. Austin{e) I. hederifoliaL.; (f) I. indica (Burman, f.) Merrill;(g) I.
marutianaJacq;(h) I. nil (L.) Roth.
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Plate 2. Paracytic type of Stomata: (a)pomoea obscura(L.) Ker Gawl;(b) I. pestigridis
L.; (c) I. purpurea(L.) Roth;(d) I. guamaclitL.; (e) I. trilobaL; (f) I. turbinatalLag.
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3.5.2 Stem anatomy

Stem anatomy of all 14 available specietpoimoeawas studied in the present study. There
were no significant variations in stem anatomy witthe members of the genysomoea
The cork, as the outermost layer, was usually siggarin origin. Just below the cork,
polygonal or barrel shaped single layer epidermis prasent with lignifed outer wall in most
of the species. The epidermis was followed by pakayj@r oval collenchymatous cortex, the
thickness of which was 7-9 layersliraquatica I. cairica, I. mauritianaand|l. quamoclit 4-

5 layers inl. batatas, |. triloba, I. obscurandl. muricatg 12-16 layers if. carneasubsp
fistulosg and 7-10 layers ih indica, |. purpureaandl. nil. The secretory cells filled with
milky content when fresh, but the latter becomingpudess, yellow or brown when dried,
was scattered in the cortical region of almostradldpecies (Plate 3, 5 and 5).

Endodermis was single layer with barrel shapednudrgmatous cells, which sepereted the
cortex and steler region. Just below the endodedisisontinuous ring of sclerenchymatous
pericycle was present. The pericycle was singlé tbék in most of the species, but in
batatas, I. indica, |. mauritiana, I. nil, I. obs&y |. pes-tigridisandl. purpureathe pericycle
was 2-3 cells in thickness. In most of the studieecges ofipomoea the secondary growth
was already took places. The primary phloem was medbced (with few layers), which
was followed by actively growing few cell thick caiom ring. Secondary phloem was
devoid of sclerenchyma.

The xylem consisted of vessels traversed by nareys. rThe vessels of the primary xylem
were smaller and arranged in radial rows and wemgch (i.e. protoxylem towards the
peripheri and metaxylem towards the center). Tteseds of the secondary xylem were very
much larger and were concentrated on certain archeofxylem cylinder. However, the
number of secondary xylem vessels and their agtjicegavaried between species. Secondary
xylem vessels were scattered and solitarl aguatica, |. carneaubsp fistulosa, I. triloba,

I. obscura, |. purpureandl. guamoclit In these species the secondary xylem vessels were
distributed among the thick walled elements of fibeofis ground mass of the xylem. The
secondary xylem vessels were found in groups oD 4tlcertain region of xylem cylinder
(specially at the arcs) ih batatas, I. cairica, |. hederifolia, I. indicd, mauritiana, 1. nil I.
pes-tigridisandl. muricata The size of the secondary xylem vessels varienh fspecies to
species. The largest size of the seconday xylemelesgere found in. mauritiana (208.8
pm) and smallest size of the secondary xylem vesgete found in. obscuraandl. carnea
subspfistulosa(72 pum).
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Plate 3. T.S. of Stem :(a) Ipomoea aquatic&orsskal(b) I. batatas(L.) Lam; (c) I. cairica
(L.) Sweet;(d) I. carneaJacquin subspiistulosa (Mart. Ex Choisy). D.F. Austin(e) I.
hederifoliaL ; (f) I. indica (Burman f.) Merrill
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Plate 4. T.S. of Stem(a) Ipomoea mauritianaacq;(b) I. nil (L.) Roth.;(c) I. obscura (L.)
Ker Gawl;(d) I. pestigridis (e) . purpurea(L.) Roth;(f) I. quamaclitL.
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a b
Plate 5. T.S. of Stem(a) Ipomoea trilobaL. and(b) I. muricataLag

Table 4: Size of the Secondary Vessels of the vaugspecies ofpomoeal.

SN Name of the Species VesselSN Name of the Species Vessel
Size size
(um) (um)
1 Ipomoea aquatica 1152 8 Ipomoea muricata 180
2 Ipomoea batatas 1152 9 Ipomoea nil 86.4
3 Ipomoea cairica 122.4 10 Ipomoea obscura 72
4 Ipomoea carneaubsp. 72 11 Ipomoea pes-tigridis 122.4
fistulosa
5 Ipomoea hederifolia 936 12 Ipomoea purpurea 86.4
6 Ipomoea inidca 180 13 Ipomoea quamaoclit 80.4
7 Ipomoea mauritiana 208.8 14 Ipomoea triloba 90

The most characteristic feature fomoeawas the presence of intraxylary phloem. This
anamolous feature was also reported in other mesviifethe family Convolvulaceae (except
cuscuta) as described by Maire in 1913. The inteayyphloem (secondary formed inner
phloem) was arranged in radial rows in the innet pathe vascular bundle. Such phloems,
however, did not form a continuous layer arounduascular cylinder. The innermost part of
the stem i.e. pith was large and was made up ofdedior oval shaped parenchymatous cells
which were filled with milky, yellow or brown sedmy cells. The secretory cells in the pith
region were either solitary or arranged in long soRarenchymatous cells with clearly visible
food storage starch grains were also found in itierpgion of most of the studied species.
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3.6 Palynological study

3.6.1 Morphology of pollengrans of the genupomoea

Present study accomplished the pollen analysis dagd of the genugpomoea The result
found that the pollen grains of all the studiedcsg® belonged to thelpomoeatype” as
described by Erdtman (1952). The pollengrains wetenate, pantoporate with a reticulate
exine pattern. The pores were surrounded by extahpegions and the spine forms a
hexagonal area around each extraporal region. pimes were present more or less at the
junction of each arm of the hexagon (platg).7:

The shapes of the pollen grains were spheroidglatrose (Plate 6 & 7). In all the observed
pollen grains, the polarity of pollen grains waspslar, in which the two polar hemispheres
were the same. The sculpturing of the pollen graias echinate, having spinelike outer wall
with bulbous base. The aperature was pantoporatich Pori occur globally on the surface
of the pollen grain. The symmetry of all the obsergetlen grains were found to be radially
symmetric i.e., with two or more plane of symmetry @hd pollen is placed under the
category of sub-tectate type.

Among the 14 species ¢fhfomoea the largest pollen was recordedlirguamoclit(150.84
pum) and the smallest size of the pollen was fourdauatica(60.92 pm). The spine of the
pollen was largest ih mauritiana (11.65 um long) and smallest inaquatica(4.98 um)
among the 14 species. The outer surface of thempalbs covered with numerous pores. The
largest size of the pore was foundlircarneasubspfistulosa(13.11 um) and the smallest
pore was found ih cairica (3.48 pum) (Table: 4).
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Table 4. Palynological study ofpomoea.

SN Name of the species Size of the Pollen  Size of  Diameter Aperature
(um) the spine of the
With Withou (nm) pore(um)
spine t spine

1 Ipomoea aquatica 60.92 55.94 4.98 3.65 Pantoporate
2 I[pomoea cairica 63.19 57.67 5.52 3.48 Pantoporate
3 Ipomoea pes-tigridis 74.88 65.28 9.6 4.4 Pantoporate
4 Ipomoea obscura 75.31 64.60 10.71 5.59 Pantoporate
5 Ipomoea triloba 77 67.92 9.08 6.99 Pantoporate
6 Ipomoea mauritiana 81.58 69.93 11.65 8.43 Pantoporate
7 Ipomoea batatas 93.54 87.24 6.30 7.30 Pantoporate
8 Ipomoea nil 95.87 87.91 7.96 4.98 Pantoporate
9 I[pomoea indica 96.37 86.58 9.79 4.64 Pantoporate
10 Ipomoea purpurea 102.73 94.57 8.16 6.07 Pantoporate
11 Ipomoea carnea subspl105.13 97.23 7.9 13.11 Pantoporate
fistulosa
12 Ipomoea hederifolia 110.86 10256 8.3 5.97 Pantoporate
13 Ipomoea muricata 113.13 106.56 6.57 7.96 Pantoporate
14  Ipomoea quamoclit 150.84 142.05 8.79 8.26 Pantoporate
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Plate 6: Pollen-grains :(a) [pomoea aquaticdorsskal;(b, c, d)I. batatus(L.) Lam,; (e) I.
cairica (L.) Sweet.;(f, g) I. carneaJacquin subsgdistulosa(Mart. Ex Choisy). D.F. Austin;
(h, i) I. hederifoliaL.; (j, k) I. indica (Burman f.) Merrill. And(l) I. marutianaJacq.
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Plate 7: Pollen-grains:(a, b)l. muricataL.; (c, d) I. nil (L.) Roth.;(e, f)l. obscura (L.)
Ker Gawl;(g) I. pes-tigridisL.; (h, i) I. purpurea(L.) Roth;(j, k) 1. quamaclitL.; (1) I.
triloba L.
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3.7 Cluster analysis

The cluster dendrogram showing relationships antbagpecies ofpomoeais presented in
Fig 24.

Fig. 24 relationship between the species of the gépoasioea(Cluster Dendrogram).

The result obtained from the cluster dendrogram shtivat, the species dpomeoaare
divided into two clade, clade-1 and clade-2. Outl6fspecies, 8 species are belonging to
clade 1 and remaning 8 species are belonging te @al@ihe Clade-1 further divided into two
sub-clade, each of which gives the separate grBup-clade 1 contain four species among
theml. indica, I. purpureaandl. nil shows close morphological similarity then that.qfes-
tigridis. Similarly in sub-clade 2, first two specids,obscuraand|. triloba shows close
morphological similarity with each other and littlendarity with I. cairica than that ofl.
eriocarpa

The clade-2 also divided into, sub-clade 1 anddabe 2. In sub-clade 1, hederifoliaand

I. guamoclitare closely related with each other wHilenauritianaseparate from former two
species due to some morphological disimilarities. Biryi, the dendrogram shows that in
sub-clade 2|. alba andl. batatasare closely related with muricataandl. carneasubsp.
fistulosarespectively while). aquaticashows little similarity withl. batatasandl. carnea
subspfistulosaand less similarity with. alba andl. muricata
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4

DISCUSSION AND CONCLUSION
4.1 Discussion

The genudpomoeawith ca. 600 species is the largest genus in d@ngly Convolvulaceae,
commonly called by the name “Morning glory”. The geroccurs throughout the tropical
and subtropical regions of the world and compresual and perennial herbaceous plants,
lianas, shrubs and small trees; most of the spec&swining climbing plants (Milleet al
1999).

In contrast to Nepal the genus comprises the l4diesp@nd one subspecies throughout the
tropical, subtropical and temperate region of thentxy (Presset al. 2000). Present study
concludes the presence of 15 species and one sigsspé the genupomoeaincluding two
new records of species ggomoeafor Nepal, viz.l. triloba. andl. indica. The specied.
triloba was recorded and collected from East Nepal (Bir&na80m). Similarlyl. indica
was colleted from Eastern (Biratnagar, 80m) and @é(iathmandu, 900-1250m) Nepal.

The genudpomoeais usually terrestrial. They are found in opendlamostly on hedge and
disturbed or dry habitatl.(alba, I. pes-tigridis,l. purpurea, I. nil, I. obscura, |. batatas, |I.
triloba andl. eriocaprg; moist or shady habitat along with other spediemdica, |. cairica,

I. mauritiana, |. muricata, |. hederifolia, |. caeasubsp fistulosaandl. quamocli) and one
species viz. aquaticais aquatic in habitat and also found in marshy land

The study shows that most of the species of the ggfpmnmoeaare annual, climbing,
prostrate or twining herbs except three species Ilvizarnea subsp.fistulosa which is
perennial stout, erect, shrub, and other two spécimauritianaandl. cairica are perennial
climbing herbs.

The roots of all species are tap root system exiceptbatatasandl. mauritianain which
tuberous root are found. The stem is glabrous,teerminutely hairy to retrosely hairy. In
aquaticaand|. batatasthe roots are developed at the nodes of the stemndpstudy, the
adventitious roots were found at the node of teengnl. nil andl. purpurea,when it exhibit
as a twinner in open and bare land. The spdciawuricatais clearly distinct from other
species by its muricate stem andl.ircairica, the stem is glabrous in young while getting
mature, stem becomes verruculose

It is found that the leaves of most of the species @etiolated, simple, entire, lobed, or
pinnately or palmately divided, alternate and gxd#te but inl. cairica and . quamoclit
leafy pseudostipules are found at the base of #telp. In most of the literature the
pseudostipules are described onlylfarairica but not forl. quamoclit From present study it
is conclude that ih quamoclitpseudostipules are common and present at the bpséiale.
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The leaves of the species lpgomoeashow variation in their shape, size and integusent
characters and number of lateral veins. The petasiges from 5 mm to 19 cm. The smallest
petiole is found irl. quamoclit(5-40 mm) and the longest is found.ipurpurea(ca. 19 cm).
The shape and size of the leaf varies from spécispecies and in most of the species single
plant bears more than one type of leaf so it ceeatmfusion while studying and identifying
the taxa. During study it was found that the plagriswing in shady places bear large and
dark green leaves and the plants which grow in pyotaces, the shape of the leaves were
smaller and light in color. The shape of the leavas/ from ovate, ovate-oblong, ovate-
lanceolate, circular-ovate, broadly-ovate, linesgparsely lobed, slightly or deeply 3-lobed
and palmately 5-7 lobed. The smallest size of théikerecorded inh. obscura(2-6 x 1.5-5.5
cm) and the largest in carneasubspfistulosa(18-33 x 8.5-17 cm). The lamina of the leaves
is glabrous, slightly pubescent to densely hirgutdoth surfaces. The leaf base is cordate in
almost all of the species but inaquatica, |. batatas, I. cairica, |. carnesaubsp fistulosa, I.
hederifolia and I. pes-tigridisthe base of the leaves are varies from hastatejtateg to
cordate; truncate to shallowly cordate or attenuate

The inflorescence of the genus is found to be aillsolitary or 1 to many flowered cyme.
In 1. hederifolia the inflorescence is unique among all specieswlch first branch of
peduncle is dichasial with alar flower and other paahsical in arrangement.

The bracts are found on the base of the pedicas tteciduous or early deciduous, sub
persistent or persistent. The largest bract isdouan. indica, in which outer most bract is
larger, linear ca. 2.5 cm, inner is 1.5-2.2 cm. Bhects in most of the species are small and
ranges from 1.5-8 x 0.5-4.5 mm.

It is found that the color of the flowers vary frapecies to species. Among thénpurpurea
shows variation in color of the flower, which varigom red, white, blue, pink and purple.

The calyx is found to be most important reprodwetoharacter for taxonomic treatment of
some species dpomoea(lpomoea nil, I. indicaandl. purpured. The apex of the sepal is
acute in almost all of the species whHilanauritianaapex is obtuse and incarneasubsp.
fistulosaapex is found to be bifid sometimes. The speciesllinil andl. indica, the apex is
very long narrowly acuminate. So these species disénguished by the character of
pubiscent found on the lamina of the sepal. Indica, the basal part of sepal is covered with
soft, appressed hairs; like wiselimil, the sepal is covered with dense yellowish brigil&
swollen base and the sepals are strongly reflexédiits. The variation is also found in lobe
of the stigma, which are 3-lobed Inindica, I. nil, I. purpureaandl. quamoclit while in
other species the 2-lobed stigma are common.

In Nepal, the species of the gerippmoeais distributed from Eastern to Western regions,

ranging from tropical to temperate region of the oy (Presset al. 2000). Most of the

species are reported from Eastern and Central parteke Nepal while least species are
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recorded from western Nepal. Altitudinal distrilmutiof Ipomoearanges from 100 to 2400 m
(Haraet al1982 and Presst al. 2000). While, altitudinal distribution based onriberium
collected and distributed ranges from 80 to 2300 m.

Regarding the distribution, tHebatatasis found to be new distribution in Western Nepal,
cairica is new distribution in Central and Western Nepahederifoliais new distribution in
Central Nepall. nil andl. muricatais new distribution in Eastern Nepal. Hataal. (1982)
and Pres®t al (2000) recorded. nil from Central and Western Nepal only but in present
study the | reported vast population of this spe&iem Eastern Nepal. The species which are
found only in Eastern Nepal aremauritiang |. obscuraandl. triloba these species are not
found in other parts of the country. The speciegvis found only in Central Nepal are
alba andl. eriocarpa there is no record of this species in Easterwelkas in Western part
of country. The specidsaquaticahave been reported only from Eastern and WestepalNe
There was no record df aquaticafrom Central Nepal. Similarly the muricata has been
collected and reported form Central and WesternaNé@presset al 2000) but herbarium
specimens deposited in KATH was found to be repdrted Eastern Nepal.

Regarding the phenology, the flowering period igally in February to October and fruiting
period is in October to January. The phenologygead in some extent with “Flora of
Bhutan”. During the study, it was concluding thhe tflowering time of the most of the
species was depending upon the climate and intengi§un light. On the sunny day the
flower is blooms between 6 to 11:30 A.M., aftersttime the colour of the flower become
faded and corolla became shrink, due to which thedt ofIpomoeais popularly known as
“Morning glory”. When the climate was cloudy thenhblooms till evening. But in case bf
alba andl. muricata the flowering period of the plant was at evensugthese species are
commonly known as ‘moon flower’.

The use of anatomical character in taxonomy has begarded as taxonomically important
characters. It is just a valuable as morphologioalspand must not be neglected. Among the
many anatomical characters, stomatal character is\asp important in taxonomy. The
arrangement of the surrounding epidermal cells osididry cells in stomata is the most
valuable character. Twenty seven types of stomata baen recognized by Dicher (1974)
and Stace (1989) has added four more type of stomatscular plants. The occurrence of
these types is often valuable at the higher taxoodevels (Stace, 1989). The stomata type
may remain the same within a genus or even in a yaonil the number of stomata, size and
frequency of stomata often varies within genus ammhespecies.

The micromorphological study of stomata shows thate is only one type of stomata i.e.
Paracytic or Rubiaceous type as described by Madoal Chalk (1950) and indicate there is
no significant qualitative variation in the arranggnt of subsidiary cells within the species of
the genudpomoea But the quantitative difference such as size, remand frequency of
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stomata; size and shape of the epidermal cellslaserved within the species. The stomatal
density often changes in response for changing sgheric level of carbondioxide and they
may also vary according to amount of rainfall in eliéint localities and amount of light that
the plant gets from the environment (Case, 200&sdht study reported the highest stomatal
frequency inl. nil (318.42 um) and the lowest inpurpurea(30.32 um). Regarding the size
of the guard cells, the largest size of the guaits ¢s recorded in. cairica (31.45 pm) and
the smallest size ih nil (25.63 pum). The breadth is the highest.inairica (23.38 um) and
the smallest in. nil (16.77 pm).

The transverse section of the stem showed considevariation in the size of the secondary
formed xylem vessels as described by Matcalf andkQi850), which are arranged either in
solitary or in group in the xylem cylinder. The lagf size of the secondary xylem vessels are
found in I. mauritiana (208.8 um) and the smallest In obscuraand |. carnea subsp.
fistulosa(72 pm).

Regarding the palynological study, one of the figsalynological studies on the
Convolvulaceae was made by Hallier (1893). He evwleal to make a natural system of
classification on the basis of external morpholagyd anatomy. However he accorded
importance to the gross pollen morphological characand divided the family into two
groups: "Psiloconiae" and "Echinoconiae." The poljgains in the "Psiloconiae" were either
psillate or possessed a granulated surface, &gnvolvulus, Cuscuta, Evolvulus,
Jacquemontia, Operculinagtc. The "Echinoconiae" group consisted of genereh sas
Argyreia, Ipomoeaetc., where the pollen grains possessed spinesepteted the presence
of tri-tetra-penta-hexa-pantocolpate and panto{goragrains in this family. The
Convolvulaceae is an eurypalynous (Erdtman, 1958)lya The family possesses four main
types of pollen grains based on number and distabudf apertures, they are: tricolpate,
penta-hexa-colpate, dodecacolpate and pantopgrds(Sengupta, 1972).

Present study revels that pollen grains are spih@roir globose, isopolar, pentoporate with
echinate exine pattern as described by Erdtman J1952re is no any specific variation in
pollen grain among the species but quantitativeatian i.e. size of the pollen grains; size of
the spine and size of the pore are recorded istadlied species. The largest pollen is found
in I. quamoclit(150.84 um) and the smallest size of the pollein is aquatica(60.92 pm).
The largest size of the spine is foundlimauritiana (11.65 um) and the smallest In
aguatica(98 um). The outer surface of the pollen is coverétd numerous pore ranges from
100-200 pores as described by Yoneda (1998-200w) .Idrgest size of the pore is found in
specied. carneasubspfistulosa(13.11 pm) and the smallest pore is found cairica (3.48

um).

The cluster analysis of studied species of the gggamoeahelps to generate the basic idea
about the relationship between the species. Clusadrogram shows that the species of

94



Ipomoeaare divided into two main clade. In clade 1, thecsgs viz.l. purpurea I. nil andl.
indica shows very close similarity within species duesitmilarity in characters like, hirsute
stem, appresssed trichome, 3-lobed stigma, pubebcaett 4 celled ovule ett. pes-tigridis
split away from former species due to dissimilarity morphological characters like
pubescent ovary and 2 lobed stigma possessédpag-tigridis Similarly in other groupl.
obscuraand|l. triloba shows close similarity within each other due tospree of similar
character like small flower, pubescent stem, sepal bract, etc. whild. cairica and I.
eriocarpashow less similarity with each other and other mandbehis group. In clade 2,
due to presence of exserted anther and pistiledalm corolla, glabrous sterh,quamoclit
and|l. hederifolia shows close morphological relationship whilemauritiana moves away
from these two species due to dissimilarity in elsger like included anther and pistil,
funnelform corolla; due to presence of 4-celledrgyalabrous stem, similar size of petiole,
leaf, bract and sepal this species placed in samggwith |. quamoclitandl. hederifolia
While in next group]. alba shows close similarity with. muricata because most of the
characters are similar to each other. Similatlybatatasshows close relationship with
carneasubsp fistulosaby sharing similar character of glabrous stem laadi shape of the
flower, integuments of sepal, bract, ovary etc. ehilaquaticashows less similarity with
other members of this group.

The relationship obtained from present cluster yamiglis differing from classification
proposed by Hooker (1985). It is may be due tortfmephological variation gained by the
species during long period of time as well as emnnental changes faced by the earth. The
speciedpomoea pes-tigridisvhich was placed under subgenus Euipomoea by Haskew
placed under subgenus Pharbitis, simildrlgquaticaand|. carneasubsp fistulosais now
placed under subgenus Batatas andauritianawhich was placed under subgenus Batatas
by Hooker is now placed under subgenus Quamaoclit.

4.1.1 Two New Records ojpomoeaspecies for Nepal

From the present study, 2 new recorddpaimoeaspecies has been added in Nepal Flora.
These two new records for Nepal Flora inclddemoea indicalBurman f.) Merr. and|.
triloba L.

The new recorded speciesdndica was collected from Kathmandu and Biratnagar; howeve
in rest of the collection sites visited by authibie species were not found. It was found in
open and shady habitat. It looks likenil andl. purpureabut through examination of these
species showed that the integuments of the seial,of the corolla and leaf shape were
different from that of the two species. The plamtse large climber than that bfnil andl.
purpurea shape of the leaf was ovate, entire to slightlgt®d with apprised hairs. The main
distinguishing characters df indica from I. nil and |. purpurea was the shape and
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integument of the sepal. Inindica the sepal was lanceolate with long acuminate aptx w
soft shining white pilose or pubescent on back wignder trichomes. But in nil, the sepal
was gradually narrowed, long acute tips sub-ereastraight with densely yellowish hirsute
on base and apex and the sepal ol tparpureawas short, slightly narrow green tips shorter
to slightly longer than body, with densely pilogdte base. The corolla size loindica was
larger then that of the nil andl. purpurea Flower was bright blue or bluish purple, aging
reddish purple or red ih indica while in I. nil the colour of the flower was pale to bright
blue with whitish tube, turning red to reddish-der@nd inl. purpureathe color of the
flower was vary from red, blue, white, pink to plerp

Another new recordl. triloba was collected from Biratnagar (80m). It was fouhahg the
hedge. It was somewhat similar withbatatasin size of flower but sepal was appressed
pilose inl. triloba while in I. batatasthe sepal was glabrous. Inbatatasthe root was
tuberous while inl. triloba root was tap root system. The leaf was cordateicalar to
trilobed inl. triloba while in|. batatasthe leaf was hastate, sagitate or palmately lobbd.
ovary was glabrous ih batataswhile in|. triloba the ovary was densely hirsute. Both these
species ofpomoeawas confirmed by the comparative study of diffel@éatature, herbarium
specimens deposited in BM and finally by Dr. Aug#mizona-Sonora Desert Museum).

A one specimen dipomoeawhich was collected from Dharan (Budasubba,550mestha,
S. 265) was found in moist, shady habitat, whictl pare white flower with soft, glabrous
stem with devoid of adventitious lateral roots at tiode of the stem and leaf was thin
membranous. This species shows few similarity witaquaticain shape and size of the
flower; shape and size of the sepal, number ofléobut differ in habitat, structure of stem,
softness of leaves and color of the flower. But ttutack of proper literature and herbarium
specimens it could not be thoroughly studied. Drsthkusuggested that species maylbe
aguaticaso it needs further study.

4.1.2Nomenclatural Change

During the study, some nomenclatural change of thpalse species has been observed.
Nomenclature ofpomoea carnedacq. has changed ltccarneaJacq. subsgistulosa(Mart.

ex Choisy) D.F. Austin. Similarly, the nanheturbinata Lag. has changed info muricata

(L.) Jacg. The namke muricatawas previously used as the synonynh. efirbinata But from

the investigation of the publication date for Jantpu“Plantae Rariorum Horti Caesari
Schoenbrunnensisby several authors it is clarified the nomenclatioe these tropical
purple flower morning glories is3. muricata,and this is the correct name while the name
turbinatais a basionym for this species (Stapi¢sl, 2005). So the nanle muricatamust

be included in the Flora of Nepal and the namerbinatashould be kept as synonym.
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4.2 Conclusion

Haraet al. (1982) recorded 13 specieslpbmoeaand Presst al.(2000) recorded 14 species
of Ipomoeaand one subspeciels &lba, |. aquatica, I. arachonosperma, |. batgtascairica,

I. carneasubsp fistulosa, |. eriocarpa, |. hederifolia, I. nil, obscura, I. pes-tigridis, I.
purpurea, |. quamoclit, I. tuberculat@nd|. turbinatg. Present study confirms the presence
of 15 species ofpomoeaviz. I. alba, |. aquatica, |. batatas, I. cairica, |. eriocarpa,
hederifolia, I. mauritiana, |. muricatd. indica, 1. nil, I. obscura, |. pes-tigridis, purpurea,

I. guamoclitandl. triloba and one subspeciéscarneasubspfistulosaamong them. indica
andl. triloba are two new record for Nepal.

Morphological characters are found to be very imgratricharacters for identification of the
taxa at interspecific level. The characters incladape and integuments of the sepals, shape
of leaves, position of the stamen in flower, numbiethe stigma’s lobe, integuments of the
ovary and fruits are useful for the separatiorhefgpecies.

So far, most of the studied specimens were baseitheormuthor's personal collection from
Tehrathum. Dhankuta, Dhran, Itahari, Biratnagar, dmahChitwan, Hetauda, Rampur,
Kamthmandu, Bhaktapur, Pokhara, Tanahun and Butveadering more then 14 districts.
These specimens along with photograph of herbarpeuisiens from different herbaria and
different literatures supported the present study.

Rubiaceous or paracytic types of stomata are fanradl studied species of genigomoea
The cross section of stem character is found tsifpdar in most of the species. So, there is
no any such qualitative and significant variatians observed from anatomical study.

The Palynological study is very important for tlexdnomical point of view. Pantoporate,
spheroidal or globose type of pollen grains withieate i.e. having spine like exine pattern
are most commonly reported in all speciedpaimoea Regarding the distribution, most of
the species ofpomoeaare reported from Eastern and Central parts oNiyeal, while least
species are recorded from Western Nepal. The speabscura, |. mauritianandl. triloba
are only recorded in Eastern Nepal and the spéc#ba andl. eriocarpaare only recorded
in Central Nepal. Vertical distribution of the spcranges from tropical to temperate region
of the country. They are found between 80-2400 mstMid the species are recorded in
tropical and subtropical region and least are e@difrom temperate region.

Phenological study shows that the flowering periotishe most of the species are usually
from February to October and fruiting period isnfrddctober to January. The specles
cairica andl. carneasubspfistulosaare found to be flowering in most of the year. Samyl,
cluster analysis seems to be one of the particulgdhads of hypothesizing relationship
among species dpomoea During the study, the dendrogram (cluster analyisedped in
separating the specieslpbmoeabased on the morphological characters.
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Some nomenclatural changes have been observed dbengtudy. The specids carnea
Jacq. should be kept as synonyml.ofarneaJacq. subsgistulosa(Mart. ex Choisy) D.F.
Austin. The name df turbinatalLag. has changed tomuricata(L.) Jacq.

Among 14 species dpomoea detail morphological, anatomical and palynologstaidy of

I. pes-tigridis was carried out from the herbarium specimen avail&oln KATH. The
collections cover 12 species and one subspecies Eastern, Central and Western Nepal.
Due to unsuitable condition of flowering season #auk of time and resources, the plants
could not be collected from the most of the pathefcountry. Therefore there should be new
species or new records of specieslpdmoeaif exploration is carried out extensively
throughout Nepal.

Present study could not cover the detail study.aflba andl. eriocarpa even these are
deposited in KATH because of lacking of most of pient parts. Therefore, the description
of these species is based on secondary souroeatflites). The speciésarachnosperma
Welw andl. tuberculataKer Gawl. are only recorded in Nepal Flora but grogescription

as well as the herbarium specimens are not foune tteposited in Nepal herbaria so, these
two species are not included in present study. iguthe study, examination of herbarium
specimens deposited in the herbaria of Nepal (KATid aUCH) and digital images of
herbarium specimens of Royal Botanical Garden (E), &hd BM were done for revisionary
work.
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4.3 Recommendations

There are possibilities of finding new species &phll. Western region of Nepal is relatively
less explored than the Eastern and Central rediberefore exploration on the Western
region of Nepal is necessary for a more detailedysbfIpomoeain Nepal.

Due to lack of printed and online taxonomic literag) many difficulties were faced during
identification and nomenclature of the species. lllraries at Central Department of Botany,
National Herbarium and Plant Laboratories and Tuiam University are deficient in recent
literatures and information. So, it is importardtithese libraries be housed with the relevant
literatures. Taxonomy is closely related with otfields of science like anatomy, cytology,
palynology, photochemistry etc. However due to lawk proper instruments in the
Department, detailed study could not be done. Thutenmoinstruments required for revision
work must be available in the Department.

Protologue text, i.e. the original description bé tspecies, first publication in international
taxonomic journals, is the key source for the propientification of taxa. Because of
unavailability of the standard taxonomic journaisl aarious international publications, great
difficulty was faced while obtaining the protologtexts. Our libraries should be updated and
new publications containing standard taxonomic jalgshould be included in the library so
that future generation willing to work in this fieinay not suffer.

The flower oflpomoeais very delicate. Thus preservation of flower rieggigreat care. The
flowers should be preserved as soon as they ackgaurom the plant by wrapping between
tissue paper. This method of pressing flowers mbt preserves the colour of the flower but
also keeps the parts of the flower intact.

There are some species which are reported onlydrakf Nepal Database and Checklist.
However, the herbarium specimens are not depositel@iibaria of Nepal and are beyond the
reach of Nepalese researchers. This creates gf@atilty in revision work. So herbarium
specimens of all the species reported in Nepal shbel made accessible to Nepalese
researchers also.

No proper information on the TYPE specimens cowddfdund which directly affected the
study. Therefore there must be some mechanism sattkeast there could be easy access to
the TYPE specimens. There is also prime need totegta checklist of flowering plants of
Nepal as there have been many changes in the sztep#cies.
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APPENDIX 1. CLUSTER ANALYSIS

Table 5: Character coding for Cluster Analysis

S.N.| Characters Character States

1. Roots 0 = Tap root, 1 = Tuberous

2. Habit 0 = Perennial, 1 = Annual

3. Stem 0 = Pubescent, 1 = Glabrous, 2 = Muricate

4, Trichome 0 = Appressed, 1 = Spreading, 2 = Glab

5. Petiole Length 0=<10cm,1=>10cm

6. Leaf Shape 0 = Ovate-oblong, 1 = Ovate-lantepla
2 = Elliptic, 3 = Circular, 4 = Linear

7. Leaf Size 0=10cm,1=>10cm

8. Inflorescence 0 = Pedunculate, 1 = Sessile

9. Sepal Equality 0 = Unequal, 1 = Equal

10. | Sepal Apex 0 = Acuminate, 1 = Acute, 2 =
acuminate, 3 = Awned, 4 = Obtuse

11. | Sepal Integuments 0 = Glabrous, 1 = ScarbesHirsute

12. | Sepal Length 0=<10mm, 1=>10 mm

13. | Bract Integuments 0 = Glabrous, 1 = ScariousH2rsute

14. | Bract Length O0=5mm,1=>5mm

15. | Corolla Shape 0 = Funnelform, 1 = Salverform,
2 = Companulate

16. | Anther and Pistil Position 0 = Included, 1 xs&rted

17. | Stigma Lobe 0 = 2lobed, 1 = 3 lobed

18. | Ovary 0 = Glabrous, 1 = Pubescent

19. | Ovules 0 =2celled, 1 =3 celled, 2 = 4 cklle

20 | Seeds 0 = Glabrous, 1 = Tomentose, 2 = Pubesq
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APPENDIX 2.

Table 6: Data Matrix

OTUs

~

15

18

19

Ipomoea alba

| aguatica

|. batatas

|.cairica

Characters
1 [2]3]4
0 [1]2]2
1 [1]1]2
0 [1]1]2
0 [o]1]2

l.carnea subsp
fistulosa

I. eriocarpa

|.hederifolia

l.indica

|.mauritiana

l.muricata

I.nil

|.obscura

|.pes-tigridis

l.purpurea

l.quamoclit

|.triloba

0|10 1|0
0 |1]1]2
0 |1|0 |1
110|112
0 |12 ]2
0 (1|01
0 (1|0|0
0 (1|01
0 (1|01
0 |1|1}2
0 (1|0|0
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Ipomoea albd. I. aquaticaForsskal l. batatg&.) Lam.

I. cairica(L.) Sweet I. carneaJacq.subsfisulosa . eriocarpaR.Br.
(Mart.ex choisy) D.F.Austin

I. hederifoliaL. . inidca (Burmann,f.) Merrill  I. marutianaJacq.

Photograph of Type specimens dpomoeal. (Source: www. Eflora.com).

108



I. muricata(L.) Jacq. [. ni{L) Roth I. obscura(L.) Ker. Gawl.

|. pes-tigridisL.

| .purpurea(Burmann, f.) Merr. |. quamoclitL. |. triloba L.

Photograph of Type specimens dpomoeal. (Source: www. Eflora.com).
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Photograph ofIpomoeaspecies. Photo by: Saugat Shrestha

Ipomoea aquatic&orsskal Ipomoea aquatic&orsskal

Ipomoea batataél.) Lam,. Ipomoea cairicgL.) Sweet.

Ipomoea carnedacq. subsfistulosa(Mart. ex Ipomoea hederifolid
Choisy). D.F. Austin

Ipomoea indicgBurman f.) Merrill. Ipomoea marutiandacq
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Ipomoea muricatd.

Ipomoea obscurél.) Ker Gawl.

Ipomoea purpuredl.) Roth.

Ipomoea quamoclit.

Ipomoea nil(L.) Roth.

Ipomoea pes-tigridig.(eflora.com)

Ipomoea purpuredl.) Roth.

Ipomoea trilobal.
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Checklist of Ipomoeal. in Nepal
IPOMOEA L. Sp. PI. 159. 1753 & Gen. PI. €8.76. 1754

Ipomoea albaL. Sp. PI. 161. 1753
Ipomoea bona-nok. = Ipomoea albd..

Ipomoea aquaticaFl. Aegypt.-Arab. 44 (1775).
Ipomoea subdentatsliquel =lpomoea aquatic&l.

Ipomoea batatas(L.) Lam. Tabl. Encycll: 465. 1793.
Convolvulus batatak. = Ipomoea batataél.) Lam.

Ipomoea cairica(L.) Sweet. Hort. Brit. 287. 1827.

Ipomoea pentaphyladook. =lpomoea cairicgL.) Sweet.

Convolvulus cairicus. = Ipomoea cairicaL.) Sweet

Ipomoea palmatdorssk. Apomoea cairicaL.) Sweet
ConvolvuluguberculatusDesr. =Ipomoea cairicgL.) Sweet
Ipomoeatuberculata(Desr.) Roem. & Schult. pomoea cairicaL.) Sweet

Ipomoea carnealacquin Enum. PI. Carib 13. 1760.

Ipomoea carnealacq. subsgistulosa (Mart. ex Choisy). D.F. Austin, Taxd6: 237. 1977.
Ipomoea fistulosaMart. ex Choisy =lpomoea carnealacq. subspfistulosa (Mart. ex
Choisy). D.F. Austin

Ipomoea crassicauli@Benth.) B. L. Robinson fpomoea carnedacq. subsgistulosa(Mart.
ex Choisy). D.F.

Ipomoea eriocarpaR. Br. Prodr. 484. 1810.

Ipomoea hederifoliaL., Syst. Nat. ed0: 925. 1759.

Ipomoea angulatham. =Ipomoea hederifolid

Ipomoea phoeniceRoxb. =lpomoea hederifoli&

Ipomoea coccineAuct. =Ipomoea hederifolid

Convolvulus hederifoliuf.innaeus) Sprengel pomoea hederifolid..
Quamoclit hederifoligLinnaeus) G. Don #pomoea hederifolid

Ipomoea indica(Burman f.) Merr. Int. Rumph. Herb. Amb. 445. 1917.
Convolvulus acuminatugahl = Ipomoea indicgdBurman f.) Merr.
Convolvulus indicu8urman =lpomoea indicgBurman f.) Merr.
Ipomoea acuminaté/ahl) Roemer & Schultes pomoea indicgBurman f.) Merr.
Ipomoea catharticdoiret, =lpomoea indicgBurman f.) Merr.
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Ipomoea indica(Burman) Merrill, var. acuminata (Vahl) Fosberg, =lpomoea indica
(Burman f.) Merr.

Ipomoea mauritiana Jacq.Fang & Staples in Fl. Chinkt: 310. 1995.
Ipomoea muricata(L.) Jacq. Hort. Schoenb, 3(2): 40. T. 323. 1798@)8
Ipomoea turbinatd.ag. = Ipomoea muricatgL.) Jacq.

Convolvulus muricatuk. = Ipomoea muricat4L.) Jacq.

Calonyction muricatun(L.) G. Don =Ipomoea muricatdlL.) Jacq.

Ipomoea nil (L.) Roth. Cal. Botl: 36. 1797.
Convolvulus niL. = Ipomoea nil(lL.) Roth.
Ipomoea hederaceusict. =lpomoea nil(L.) Roth
Pharbitis nil (L.) Choisy =lpomoea nil(L.) Roth.

Ipomoea obscura(L.) Ker Gawl. in Edwards Bot. Re§: t. 239. 1817.
Convolvulus obscurulsinnaeus ipomoea obscurd..) Ker Gawl.

Ipomoea pes-tigridisL. Sp. PI. 162. 1753.

Ipomoea purpurea(L.) RothEFPN3: 107. 1982.
Convolvulus purpureuk. = Ipomoea purpureél.) Roth
Pharbitis purpureugL.) Voight =Ipomoea purpuredl.) Roth

Ipomoea quamoclitL. Sp. PI. 159. 1753.

Ipomoea triloba L. Sp. P1.1: 161. 1753.
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