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ABSTRACT

Morphologica] anatomical geographicl ard ecologich data were utilized in a
systemati study of the grass genis Cymbopogon. The gents is largely confinel
to the Old World tropics ard subtropics C. densiflorus has becone naturalizel in
the New World (Brazil) ard C. refractus in the Pacific Islands A taxonomc
accoun is presentd in which 55 specis are recognized ard placal in 5 series
which hawe definite geographicla distribution ser Cymbopogon(from Weg Africa
to India), ser Rusae (from Africa to Indo-China) ser Citrati (Africa, Asia ard
Australia) ser Proceri (Australig ard ser Refracti (Australia) Ser Proceri
ard ser Refracti are describd for the first time, as is C. goeringii var. hongkong-
ensis. In this stud/ three nev combinatios are proposed ore specis is excludel
from Cymbopogonwhile two specis ard four varieties are considerd of uncertan
statlts becaus type materia was na available Ore naturd hybrid betwea
C. bombycinusard C. ambiguusis recognized Full descriptios of specis ard key
to the series ard specis are given Two new chromosora couns of C. procerus
ard C. bombycinuswere reportel so that dat are now availabe for 22 species which
are al on the polyploid series 2n = 20 40 60

ABSTRAK

Marga Cymbopogonyarg terseba di daer& tropika dan subtropila kawasa
dunia lama mencakp 55 jenis Di antam jenis-jens tersebti dua jenis bernatu
ralisas di luar kawasannyayaitu C. densiflorus(asi dai Afrika Tengah di Brasilia
dan C. refractus (asl dai Australia bagian Timur) di kepulaua Pasifik sedag
lima jenis ditanan orarg di daerah-daeta tropika Data-dad morfologi anatonn
daun daer& penyebama dan daer& tempa tumbth teleh digunaka dalan merevié
marga ini. Berdasarka sifat-sifa morfologinya 55 jenis tersebti digolong-golongka
menjad 5 deret yaitu ser Cymbopogon,ser Rusae,ser Citrati, ser Proceri den
ser. Refracti. Kedua nana yarg terakhi merupaka takse baru Selah itu sat
- variets bary tiga kombinas bary dan sau hibrid alam diusulkan Pertelaa
lengkap dafta sinonim masing-masig jenis kund determinas jenis-jens serg
'I;'ieperap gamba teleh disajiken pula Dua dat bawu jumlah kromoson teleh
ditambahka kepad data-da& 20 jenis yarg sudd diketahu jumlah kromosomnya
e '
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INTRODUCTION

Sprengé (1815 establishd the genis Cymbopogonby trasferrirg
four specis of Andropogon,ard a the sane time unnecessasil rename
three of them The specis are C. elegans(A. cymbarial.), C. glandu-
losa (A. prostata (Willd.) L.), C. humboldtii (A. bracteatusHumh &
Bonpl.), ard C. schoenanthugA. schoenanthus).The genws was diag
nosel as “involucarun monophyllum hermaphrodite masculs mixtos
Cal utrisque bivalvis, muticus bas pilosus etc.", thus separatig it from
AndropogonL., Apluda L. ard Anthistiria L. (= ThemedaForssk.)

Andersso (1856 in his "Monographi@ Andropogonearuth men
tioned 3 newv name of excludel genea (Exotheca,Hyparrhenia ard
Cymbanthelia) in discussig the diagnostt charactes of Anthistireae
The list of excludel specis included "Anthistiria tortilis Pre$ = videtu
Cymbanthelium species' suggestig tha he intendel to publish the
the gens Cymbanthelialater. In fad the name Cymbantheliahas
neve bea publishel or has neve receivel ary attention In the sane
pape he transferre Anthistiria prostata (= C. glandulosaSpreng. to
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his nev genws Iseilema,l. prostata (Willd.) Anderss Schweinfurt
(1867 publishe a list of Ethiopian plants in which he cited sever&a
combinatios in the nev genss Gymnanthelia, which he attributel to
Andersson i.e. G. proximabasé on Andropogon proximugdochst ard

G. lanigera base on Andropogon laniger Desf At the sane time
Schweinfurh addel 2 furthe combinatios unde this genus G. nervata
basel on AndropogonnervatusHochst ard G. sennarensisase on A

sennarensidHochst It seers tha both Cymbantheliaard Gymnanthelia
refer to the sane genws ard it is na clea why differet name were
employed Sine neithe nane was validly published the problen is of

no practica significance

Benthan & Hooke (1883 reduce the genis Cymbopogontio a
section of Andropogon,ard included Hyparrheniaarmd Gymnantheliaas
synonyns unde this section Hacke (1889 put Cymbopogonas a
subgena of Andropogon, ard divided the subgens into two sections
sect Gymnantheliaard sect Hyparrhenia, ard placa&l A. bracteata
(C. humboldtii Spreng. ard A. cymbaria (C. elegans Spreng. unde
sect Hyparrhenia. His descriptim of sect Gymnantheliawas cited by
Stag (1906 1919 in taking Cymbopogonup as a genwss again ard he
did the sane thing with tha of sect Hyparrheniain recognizig the
gents Hyparrheniain 1919 Sine C. schoenanthuss the only ore of
Sprenge$ origind specis left in Cymbopogonthis specis is acceptd
as the lectotype althoudn it may hawe been C. cymbariatha was foremos
in Sprenget mind when he first proposd the genis Cymbopogon.

Cymbopogornbelong to the tribe Andropogonea by havirg a pair
of spikelets ore sessi ard ore pedicellate The majority of the specis
in Cymbopogoncan be clearly distinguishe from the relatel genea in
the tribe by the aromatc smell Stag (1909 divided the genws into
three series ser Schoenanthi(= ser Cymbopogon)ser Citrati ard ser
Rusae. Gupt (1969b) whos works are baseé mainly on the Indian
species supportd this division by studyirg the oil content The taxo
nonmy of Cymbopogones a wholke is in the work of Mile Camwis (1929
ard she recognizd 40 speciesbu she did na cite Stapfs division Mog
of the recer works on this genws are basel on Stapfs work in relatin
to the locd or regiond flora, suh as tha of Bor (1983 & 1959 for
specias in India, Burma ard Ceylon tha of Blake (1969 1974 on the
Australian species ard Chioven@ (1909 on the Ethiopian species
The essentikoils of sorme Cymbopogorspeciesmainly the cultivated ones
hawe bee recordel in Guenthes work (1950) The work al® includes
the cultivation propagatio ard extraction of the oils.
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The preseh work concernd with the gens as a whole classifial
mainly on the bass of morpholoy ard anatomy but considerig othe
evidencs sud as geographicadistribution ecoloy ard cytology, where
it is helpfu in drawing the relationshp within the genus This work was
mainly basel on herbarim specimea deposited with the Herbarium of
the Royd Botanc Gardens Kew. The location of othe specimes con
sulted from sone importart herbara are clearly indicated

MORPHOLOGY

Habit

The specis of Cyrnbopogonare eithe densel or loosey tufted
rangirg in the heigh from 20 cm (C. mekongensisjo 3 m (C. tvinteranus,
C. giganteus, C. densiflorus). They are perennial excep some of
C. nervatus,which are annual It is na always possibé to distingui
annualsfrom perennials Annuals however usualy hawe solitary culms
or 2-3 culms in looe tuft, the cataphyll or the bas& scak is absent
the rhizomes are usualy absent ard the ba® of the cum is without the
old bas& sheaths Perennials on the othe hand usualy hawe severa
culms in looe or deng tufts, coatel by old bash sheathsthe cataphylls,
rhizomes ard perennatig buds are present

In the perenni& plants the yourg basa shoots or the innovatin
are eithe intravaginal when the branche grow closel appresse to
the man axis ard reman enclosd within the bash sheathsextravaginal
when the branche grow obliquely, breakirg the bash sheathsor combt
nation of the two. Intravagina innovatiors are fourd in ser Cymbo-
pogon,extravagin&innovatiors occu in ser Rusaewhilst in ser Citrati,
ser. Proceri and ser Refractithey are extra ard intravaginal

Culms of mog specie of Cymbopogonare ere¢ ard unbranched
but in ser Rusaethey may be slightly geniculaé ard branched The
internods are usualy yellowish ard smooth but sometims tinged with
purple asin C. nardus. The internode ard nodes are commory glabrous

excep in ser Proceri in which tha nodes ard the uppe pat of the inter-
nodes are tomentos to woolly.

Leaf

The leaf-sheatk of the cuim enclog the internode ard are normally
cylindricd ard glabrous In C. flexuosusthe leaf-sheath are often
provided with auricles on the margirs whete the sheah joins the leaf
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blace (fig. IF). The basal-sheathare rarely preseh in ser Rusae,but
they are persistehin the otheg series ard form a deng tuft as in set
Cymbopogon. They are usualy glabrous but in C. parkeri, C. plurinodis
ard al specis of ser Proceri they are tomentose
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PIG. 1. Leaf-base ard Il%ules in  Cymbopogon:A. C. martlnu B. C. caecius,
C. C. ivinteranus,D. jwaranCUSﬁsubsp jwarancusa, E. bombycmus
exuosus.

1m

There are 3 types of leaf-blads in Cymbopogonthey are (fig. 1):
i) linear-lanceolate smooth cordaé to roundel a the base this is
characterist of ser Rusae, excep C. mekongensisvho® leaves are
linear but smooth ii) broady linear, rough on both surface ard alorg
the margins narrov a the base this type is fourd in mogd specis of
ser Citrati ard two specis of ser Proceri (e.g C. procerusard C. glo-
bosus) iii) filiform to narrowl linear, rouch on both surface ard alorg
the margins,narrev a the base filifor m type is fourd in the deser plans
of ser Cymbopogorard of ser Proceri, whilst narrowly linea ore occus
in savana plans of both series C. refractus ard two specis of ser
Citrati (e.g C. dieterlenii ad C. distans).

The leaf-blads are commory glabrous In C. flexuosusard all
specis of ser Proceri, however long silvery hairs occu a the ba® on
the uppe surface At the ba® of the blace where the sheat joins the
blace ther is a triangula patd (fig. IF), which is eithe glabrous as
in ser Rusaeard ser Cymbopogonpor often tomentosg as in the othe
series

The ligules may be roundel or truncae ard vary in length They
can often be usal to differentiak relatel speciessud as C. martinii ard

C. giganteus,the formea havirg the ligule 45 mm long ard the latter
less than 15 mm long
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Inflorescence

The inflorescene of Cymbopogon,ard alo tha of othe relatal
genera e.g Andropogon, Hyparrkeniajs very comple in structure
All the membes of the genis Cymbopogorposss a so-callel false panice
or spathag panicle The structue of the spathag panice of Andro-
pogon has bea describd by Stag (1918 :209 ard tha of the genws
Hyparrheniaby Claytn (198 :10). In this type of panick ead brant
is supportd by a spathe The spathe are at first sheath-lile with reducel
leaf-blades They gradualy becone modified by non-developmenof the
leaf-blads ard inflation of the leaf-shedt (spathe) The mog modified
spatte is called spatheole which suppors the true inflorescence namey
a par of racene (fig. 2).

The primary branche of the panice are arrange spiraly ard
sometims distichousy on the man axis Ead branch besids beirg
supporté by a subtendig spathe alo has a prophyll, which is regarde
as the first led of the laterd branch The prophyl is a 2-keelel mem
branows structure concae on the back

The bast structue of the spathat panice can be summarisd as
follows; the first axis produce ore laterd branch the secod axis
producs ore laterd brand etc Thus the whole forms a cincinnws or
helicod cyme or drepanal cyme This drepanal brand is termed
"tier" by Stag (1918 ard its membes as "rays". The "tier" can be
simple havirg ore "ray", which is equivalen to the true inflorescence
or it can be compoun with more than ore "ray" (fig. 2A). The "tier"
is always supportd by a spatle ard ead "ray" has always a prophyll
In a compoun panick the first axis of the primary “"tier" may stat
with elongate internoc ard beyorl tha behave like the primary axis
producirg eithe a simpke or compoun secondar "tier". In the more
compounl panick this structue is repeatd in the secon axis producirg
a tertiay "tier", ard so on (fig. 2).

In the simpk panicle sud as that occus in mog specimeas of C.
distans,there are ore or three "rays' in ead "tier" ard vely rarely does
the primary "tier" produe ary furthe internods (fig. 2B). In the simpke
"tier" with only ore "ray", the otheg "rays' reman undeveloped
althoudh ore or more prophyls can be seen In the more compoud
ard large panicle suh as in C. winteranus,the rays are zig-zay
formation This can be explaine as follows: the primaty branchs are
compounl "tiers", in which ead ray producs an elongate internod ard
behavs like the man axis The uppe "tiers' are usualy simple

— ——————— e
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Spatheok and peduncle !
The spathed@ varies in lengh with the species but its structue
is more or less similar throughow the genus beirg narrowly boa shaped
chartaceouyshyaline alorg the margirs ard usualy glabrous In C. bom-
bycinus, howevey the spathea is herbaceoysoften sparsel pilose alorg
the edge of the herbaceaos parts with glabrows hyaline margins
The pedunct is filiform ard usualy shorte than the spatheole
It is glabrous but often tomentos in the uppe part The peduncd
seldon has features of ary taxonom¢ value
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Racene bases

The try9 inflorescence or the ultimate unit of the spathag panicle
is a par of racemesead supportd by a stak called a raceme-base The
two base are fusal togethe abowe the point whele they are articulatel
with the commm peduncle They are usualy shorte than the rachs
internoce thoudh the differene in lengh may nat be velry great The
raceme-basecan be considerd as pars of a modified rachs internods
(Claytan 1969)

The raceme-basein Cymbopogorare generaly unequé ard deflexal
at maturity. The lower raceme-basis usualy shorteé ard more variabke
than the uppe one The structue of the lower raceme-basis of gred
taxonomc importane in recognition of, ard in differentiating between
certan species It is eitheg shot ard flat, or swollen ard sometime
fused with the swollen lowermos pedicé (fig. 3). On the othe hard
the two base in ser Proceri are nearl/ similar to ore anothe in lengh
ard shape The two bases in this series can be filiform ard ered¢ or
slightly swollen ard sometime deflexal (fig. 3A, B). The equa) non
deflexed raceme-baseal®o occu in Andropogon (fig. 3E-H), a genws
closey relatal to Cymbopogon. It seers that sone specis of ser Proceri,
notably C. ambiguus,C. globosusard C. procerus,retan wha is consid
ered to be a primitive character i.e. equal non-deflexd raceme-bases

The tip of the raceme-bas is always cupuliform The lower pat
of the raceme-bas is commony dak brown ard pubescent The two

bases are sparset pilose or glabros ard polishel a the uppe part
In ser Proceri the raceme-baseare densgl woolly.
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Racemes
As noted abowe the racemas commony occu in pairs but in abnorma
case threeracems are found borne on a comma peduncé and enclose
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by a spatheole The uppe raceme-baes gives rise to two equé raceme
bass ard on eat of them ther is ore raceme A vely reducel spathea
is often found betwea the two lower raceme-basess if it suppors the
following two raceme which are borre on the uppe racene base

Ead racene consiss of severd pairs of spikelets in ead par ore
is sessi ard ore is pedicellate Sud pairs are known as heterogamaosi
pairs The sessi spikeleé is hermaphrode ard the pedicellag spikele
male A triad, which consiss of ore sessié ard two pedicellag¢ spikelets
terminats eat racemes At the ba® of the subsessd lower racene
there is ore par of spikelets which are alike ard mak or barren This
lowermos par is termed a "homogamos pair’ (fig. 4). There are
usualy 45 pairs of spikelg in the uppe racene ard fewe pairs in the
lower one but up to 7 pairs in the uppe racene are fourd in C. pospi-
schilii ard C. commutatus. Sine the rachs internode bre& easily it
is sometime rathe difficult to ascertan the carre¢ number

}.___ triad

| \
homogamou s pair T [f'«— upper raceme-bas e
-'..'..

lower raceme-base
commo n peduncl e —--l

PIG. 4. Diagram of a raceme in Cymbopogon.
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The lengh of the racene depend very mud on the lengh of the
spikelé ard on the numbe of spikelé pairs In some cass the lengh
is usefu for differentiatig betwe@ two closey relatel species

Rachis internodes and pedicebk

The rachs internods ard pedicé are similar to ore anothey they
are usualy cupulifom a the tip, flattenal on ore side ard slightly
roundel on the other The margirs are usualy pilose ard they are
glabrous or sparset or densel pilose on the back In ser Proceri the
rachi internods ard pedicet are woolly, concealig the sessi spikelet

On the othe hard in C. refractusthey are usualy glabrous rathe stou
ard often wider abowe (fig. 5).

5mm

Fio. 5 Dispersd organ of C. refractus: a pedicellae spikelet b. sessié spikelet

c. rachis internode, d. pedicel

| e
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Homogamous pair

The homogamos par is fourd & the ba® of the subsessd (lower)
raceme Ore of the par is situate in the lower pat of the raceme
bae ard appresse to it; the othe is side by side with the raceme-base
borre usualy on a shot stalk the lowermos$ pedicel The structue of
the lowermos pedicé is of gred importane taxonomically whethe it
is swollen or flat. In mod of ser Proceri (excep C. bombycinus
and C. obtectus)the lowermos pedicé is well-developd ard is as long
as the two equd raceme-bases

Both spikele¢ of the homogamos par are usualy similar beirg
malke or sterile ard awnless eat consiss of two glumes eithe ore or
two lemmasthe uppe usualy containirg a mak floret. In ser Proceri,
howevef eath spikelé of the homogamos par consiss of eithg ore
or two glumes only, excep in C. ambiguusin which the homogamos
pair is absent The lower mog par in this specie comprise ore sessi
spikelet which is awnel ard hermaphroditeard ore pedicella¢ spikelet
which is awnless mak or sterile This situation sugges that C. ambi-

gmis resemble Andropogonin having equd raceme-baseard in the
absene of a homogamos pair.

Sessie spikela
Sessié spikeles contan two florets enclosd in two glumes The
lower floret is reducel to an empy lemma the othe is hermaphrodite
The lower glume is 2-keeled usualy glabrous excep in C. clandes-
tinus, in which the glume is sparsel tomentose Probaby the mog
importart characte in Cymbopogorfor the differentiation of the series
ard the specis is the structue of the lower glume as usal by previows

authos (Stag 1906 1918 Bor 1953/4) Ther are four man struc
tures (fig. 6) :

(1) the glume is flat or with slightly concae lower portion wrinkled
on the bak ard winged alorg the keels as in ser Citrati (fig. 6D).

(2) the glume is concave often with inflexed margirs ard is wingless
as in ser Proceri ard ser Cymbopogon(fig. 6A, B).

(3) the glume has a longitudind (mediar) groowe running from the
middle downwar@é ard is winged as in ser Rusae (fig. 6C).

(4) the glume is more or less rounde&l on the bak ard is wingless as
in C. refractus (fig. 5).
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FIG. 6. Lower glumes of the sessik spikeles in Cymbopogon: A. C. floccosus,
B. C. ambiguus,C. C. elandestiniis,D. C. goeringii.

The uppe glume is boat-shaped one-keeld alorg the uppe J8
which is winged The margirs are hyaline folded ard ciliate. The
lemma of the lower floret is hyaling narrov ard ciliate alorg the margins
Tha of the fertile floret is more or les 3-toothed the median nere
is prolongel into the middle tooth which become an awn The othe
teeth (lobeg form eithe shot or long hyaline scales The lobes are
absen in the lemma of the awnles spikeleé of C. refractus. In some
cultivated speciesC. citratus, C. nardusard C. winter anus,the 3-toothe
lemma do na hawe the median nene developd into a long awn

The awn consiss of a column which is twisted ard a filifor m limb.
The awn is usualy geniculate the colunm is glabrous brown to dak
brown In reduce awrs the columm is short not twisted ard the awn
is na geniculate as in C. globosus.

The two lodicules are cuneate a ore sice of the ovary Thewe are

three stamens ea® with linear anthers The ovay is glabrous the
stigma plumose

Pedicellae spikeld

The pedicellag¢ spikele differs from the sessi ore in beirng shorte
ard awnless It usualy contairs a singke floret which is mak or sterile
Normally the pedicella¢ spikelé is of no taxonome value In Cymbo-
Pogon, however ser Proceri can be distinguishe from the othe series

| e

5mm



REINWARDTIA [voL. 9

238

in havirg ore or two empy glumes in the pedicella¢ spikelet In set
Refracti the pedicellag spikelé consiss of orne empty sharpy pointed
glume which functiors as a dispersh organ togethe with the sessi
spikel¢ which usualy contairs matue see (fig. 5).

The numbe of the nerves of the lower glume can occasionajl be
usal to differentiae species The uppe surfa@ of the lower glume
may be smooth rouch or tomentos (as in C. clandestinus) usualy it
is ciliate alorg the margins

Caryopss

It is not commm to find Cymbopogonspecis with gran or
caryopsessine the rachs internode bre& easiy ard fall with the
spikelé befoe the grairs are mature However the Australian specis

E

PIG. 7. Caryopsein CymbopogonA. C. proeerus,B. C. bombycinnsC. C. ambiguus,

D. C. refractus, E. C. nervatus.
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retan pleny of matue grains in annua specimes of C. nervatus,from
Africa, sone grairs are alo fourd in the matue spikelets The grain
is enclosd within the spikelet togethe they form a disseminule The
grains may be globose as in C. proeerus,C. globosusard C. bombycinus,
or elliptical, as in G. ambiguus,C. refractusard C. nervatus (fig. 7).

The embno occupis haf the grain the dak brown hilum is on
the opposie side ard is more or less concave

ANATOMY

LEAF ANATOMY AND EPIDERMIS

It has bea known sine the erd of the 19t centuy tha anatomich
features of the gras led hawe providal a valuabé sour@ of informatian
for taxonome work on the Gramineae Avdulov (193] recognizd two
types of gras led structue base on the distribution of the chloro
phyllous tisse in the leaf By investigatig the microscopt structue
of the led epiderms Pra (1932 1960 fourd tha the epidermé
structue was usefl systematicayl ard supporte the division of the
Graminea in the newv classificatim proposd by previos authos
(Hubbad 1934 Tateola 1957) Working on the bass of the led ana
tomy Brown (195§ proposd six groups in the Gramineae festucoid
bambusoig arundinoid panicoid aristidod ard chloridoid Although
Metcalfe (1960 did na propog ary new classificatimm of the Gramineag
his work on gras anatony provides valuabk informatian for diagnostt
purpose for instance he employel features of the epidermé structure
which appeas in sone respet to be unique in the Gramineae

Various investigatos haw studie the epidermé& structue of the
gras led in relation to systematics Tateola et al. (1959 investigate
the systemati significan@ of bicellula microhais ard suggesté tha
the har charactes ard the systemat groupirg in the Graminea are
correlated. Stewat (1969 pointed ou tha the epidermé structue can
be usefu for identifying leaf-fragmerd from animd droppings

The anatomich structue of some Cymbopogonspecies namey
C. dtratus, C. giganteus,C. martinii, C. nardusard C. validus has bea
recordel by Metcalle (1960) the importart anatomich features are
a) the arrangemenof the shot cells in the costd band whethe they
are in pairs solitary, or in shot or long rows b) the structue of the
silica bodies eithe cross dumbbell-shapge or nodular In the presen
study the led anatony ard epiderms of abou 24 specis of Cymbopogon

|
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were studied. The main purpose of this study is w0 Investigale the
anatomical structures of 5 series in Cymbepogeun, and Lo discover whather
the five series differ from or resemble one another and whether the
grouping of the species into suries i« confirmed as natural on anatomical
evidence,

All material used for the anatomical study wus taken from herba-
riom specimens at Kew (ses specimens with asterigks in ‘Specimens
examined” under the specics). Mid portions were cul from loaf-blades
which were still more or less green. Each leaf portion was placed in
boiling water with a few drops of bleaching liquid for 510 minutes,
and then placed in & mixture of formalin, acetie acid and aleohol for about
24 hours. For the preparation of the leaf epidermis standard techniques
were nused (Matealfe 1960). The epidermis was stained with
Qafranin and Fast Green. Tha leaf portion was cut by hand and mounted
in plycerine without staining, Scanning electron micragraphs of the
epidermal surface were made.

Epidermis

Prictle hairs and hooks: In ser. Cymbopogan and two species of
ser. Proceri (eg. . ambiguus and C, obtectus) prickle hairs are abundans,
often overlying stomata in the furrows Prickle hairs nand hooks are
common in ser. Citrati, ser. Refracti and some of ser. Iy ocert,  In ser.
Rusae prickle haivs ave absent and hooks are occasionally present (fig.
9). Fahn (1967) pointed out that plants growing in arid habitats tend
ta possess plenty of trichomes on their lenf-surfnces, and the trichomes
are. n peneral, denser in xerophytes than in mesophytes (Coulter ef al.
1931) The free occurrence of prickle hairs in ser. Cymbopogon, whose
species oceur in dry areas and adapt to arid condition, is quite possibly
related to the dry babitats favoured by specles in this series. Similarly
in €. ambiguus and C. oblectus, growing in the semi-deserts, prickle hairs
are more densely massed than in C. procerus, which oceurs in the
relatively wet tropieal savannas.

Mievahairs: The term microhair refers to a smaller hair, which
normally consists of twe cells. The basal is usually longer than the
distal cell, which s very thin walled and easily damaged during prepa-
ration. However, in ser. Rusee the distal cell i often as long as, or
somelimes slightly longer than, the basal one (fig. 10; table 1).

Macrohairs: Macrobairs vary in length, but are longer than the
microhairs, and often form an indumentum. Macrohairs can be seen on

97 SoxNAEKO: The porms Cymbopogon M

8 Lower surface of lealblades of C. schoenantiug subsp, provimse (A}, and
C. procerne (D); SEM. $80x.
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fe- 9 Lower surfa@ of leaf-blade of C. caesius(A), ard C. nardus (B) ; SEM, 380x
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the abaxid surfa@ in some specis of ser Citrati (namey C. nardus,
C. winteranusard C. queenslandicusird somre specis of ser Proceri
(namey C. globosusard C. ambiguus) (table 1). They are abseh in
ser Cymbopogon,set Rusae ard ser Refracti. It is interestiy to
note tha the lengh of the® hairs in the abowe specis varies from 22pm
to 56,am The shot ones are abou the sane lengh as the hooks but
are more slender It is rathe difficult to decice whethe the shot
macrohais are merel slende hooks In the specie mentioneé abowe
the swollen-basg hoolks are abseh or very rare ard are replace by
the macrohairs Quite possiby there is a gradud transition from a
swollen-basé hodk to a long slende macrohair

Long cells Long cells in the costd band are usualy thick walled
and narrowe than thos in the intercosth band amd of no taxonome
value Thos in the intercosthband valy in shae ard length Metcalie
(1960 statel tha the detailel structue of the long cells has proved
to be of diagnosit value It is truly so in Cymbopogonsine the walls
of thee cells differ from series to series Thee are three types of cells
(fig. 10): i) celk relatively long with thin, markedy sinuows walls (cha
racteristc of ser Rusae),ii) cells relatively long with thin, na sinuows
walls (characteristi of ser Citrati ard ser Refracti), iii) cells relatively
short with thick, sinuows walls (characteristi of ser Cymbopogon). In
ser. Proceri the walls of long cells are thin ard slightly sinuous but more
or les resemb¢ thoe of ser Citrati.

Shortcells: They can be classifi@ eithe as silica cells when silica
body is present or as cok cells when the cel wall is thick and gives
the microchemich reaction of cork In the intercosth band they are
usualy in pairs ore silica cel ard ore cok cell. The silica cells ard
cork cels in the costhd band can be arrange alternatey in long, un
interruptel rows as in ser Rusae(fig. 10A). In ser Cymbopogonser.
Refracti ard ser Proceri the long rows of shot cells are interruptel
by the prickle hairs (fig. 10B, D & E). In ser Citrati cok cells are very
rare ard the silica cells ard shot cells are arrangd irregularly, beirg
in pairs or in rows of 35 cels (tabke 2; fig. IOC). The structue of
the silica bodies in the silica cells of the matue leaves is of taxonomec
importance In Cymbopogorthey can be cross-shapeddumbbell-shap®
or nodula (Metcalle 1960 (table 2). Dumbbel silica bodies are fourd
m all specis of Cymbopogon;cross-shapk ones are comma in ser
Cymbopogonard very rarely occu in ser Rusae,whilst the nodula
silica bodies occu in ser Citrati ard ser Refracti. Metcalie (1960
Pointel ou tha the arrangemein of shot cells in the costd bard in

M
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Cymbopogonvaries with the species In this stud/ the arrangemetnof
the shot cells agres with Metcalfes statemet on the genus but it is
usefu only to differentiae the series ore from another

Stomata: In Cymbopogonthe stomah can be classifi@l accordimg

to the sha of the subsidiay cells i.e. triangula low dome-shap ard

tall dome-shapk (fig. 8). The structue of the subsidiay cells has little

value taxonomically Nevertheles low dome-shape subsidiay cells are

comma in ser Rusae,wherea triangula ones occu commory in set
Citrati, ser Cymbopogon,ser Proceri ard ser Refracti.
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FIG. 10 Led epiderms (abaxuh surfacg in Cymbopogon A. C. martinjii, B. C.
obteetus,C, C. nardus, D. C. refractus,E. C.” schoenanthusubsp prOX|mus

Transvere section
Chlorenchyma: Two distind types of chlorenchym are recognize
accordirg to the arrangemen of the cells aroundthe vascula bundles
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ard are commory referrel to as festucod ard panicoid In Cymbopogon
the chlorenchym is of a panicod type

Colourlesscells andbulliform cells: Among the mesophyl cells are
found colourles cells so namel becaus they do not contan chloroplasts
They form the grourd tisste in the midrib ard gradualy disappen
towards the leaf-margin There are alo bulliform cells large cells fourd
in grous on patt of the adaxid surfae (fig. lie). They are often
describd as mota cells as it is though tha they hawe sone functiors in
rolling or folding the leaf It is interestimg to note that in C. parkerifrom
Iraq (Gillett andRawi6105) the bulliform cells are abseh ard are replacel
by relatively thick-walled epidermé cells (fig. 12). The leaf-blads of
this specie are variable plans from N.W. Pakista posses more or les
flat leaf-blades whilst from Irag ard Northen Arabia hawe filifor m
leaf-blades In fad there is a gradu& chang of the leaf-shapge from
flat to filiform, ard of the presene or absene of the bulliform cells
This transition can be observd in the plans from Bahran Islands ard
from Afghanistan This situation is possiby connectd with the differ-
ene betwea the habitats i.e. dry grasslad in N.W. Pakista by
contras¢ with deser ares in Iraqg ard Northen Arabia

Vascularbundles Thel are three types of vascula bundles which
are commony presehin Cymbopogon. The bast type (or large vascula
bundle Metcalie 1960) which al occu in al gras speciesis charae
terized by having two conspicuos metaxylen vessed ard distinguish
abke phloen ard xylem (fig. lla). In the relatively smal vascula
bundk the phloan ard xylem are easiy distinguishd from ore anothey
but the large metaxylen vessed are absen (fig. lie). In the smal
vascula bunde the phloem is not easiy distinguishd from the xylem
on accoum of the extremey smal size of the cells ard agan the meta
xylem vessed are absen (fig. lib). The proportion of the® three types
of vascula bundles differs from series to series In ser Proceri ard
ser. Cymbopogorthe relatively smal vascula bundles are rarely present
sudh as in C. jwarancusasubsp jwarancusa. The three types of vascula
bundles are preseh in the othe series of Cymbopogon.

Bundle sheaths: In Cymbopogorthe bundke sheat usualy consiss
of a singe laye of cells the type which is generaly fourd in panicod
grasses

Sclerenchyma: The gras led generay has mechanich suppot
from thick-walled cells the sclerenchyma They form subepidermia
longitudind fibres which follow the cour® of the vascula bundles

h__
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FIG. 11 Transvers sectim of leaf-blads in C
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ogon,showirg sclerenchyra

) ] ymb(c):p
strang ard girders A. C. caesius,B. C. martinii, C. C. polyneuros,D. C. mandala-

iaensis, E.

. calciphilus, F. C. distans, G. C. winteranus & large vascula bundle
b. smal v.b, c. relatively smal v.b, d. sclerenchyra girder, e bulliform cell, f. oi
cell, g. sclerenchyra strand

Strand are formed when the sclerenchyra extend from the epiderms
to the vascula bundle if the sclerenchyra envelog the vascula bundke

e
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it is termal as girda (Metcale 1960 (fig. lid). The large vascula
bundk are often enclosd by the girders ard the sclerenchyra interrug
the bunde sheah eithe abaxialy only or both abaxialy ard adaxially
The smal vascula bundles are normally accompanig by sclerenchyra
strands abaxially ard the relatively smal vascula bundles are accom
panial by abaxid ard adaxid strands In ser Rusae,howevey the smal
vascula bundles are very rarely accompanié by the sclerenchyra strang
(fig. 11A-D). In ser Citrati ard ser Proceri sclerenchyra girders are
commory present envelopig large vascula bundles ard the bunde
sheatls are often interruptel by the sclerenchyra abaxialy ard rarely
adaxialy (fig. 11E-G) The® sclerenchyra girders are often prominent
as for exampé in three specis of ser Citrati (C. flexuosus-,C. nardus
ard C. winteranus),forming massie grourd tisste aroundthe vascula
bundles Thus the® three species beside providing essentih oils, alo
furnish fibres that are usefl for makirg pape (Heyre 1927) In set
Cymbopogonand ser Refracti sclerenchyra girders are rarely presenh
ard they are abseh in ser Rusae (fig. 11A-D).

Adaxial and abaxial surfaces In al specis of Cymbopogonthe
adaxia surfa@ is commory flat. In ser Rusaethe abaxid surfa@
is flat, wherea tha of othe series is undulating In deser plans of
ser. Cymbopogorfurrows ard ribs are found in the abaxia surfae (fig.
11; tabke 3).

Midrib: In Cymbopogonthe midrib is prominert on the lower
surfa@ ard can usualy be easiy differentiatel from the othea longi
tudind nerves In the filiform leaf-blades sud as in C. parkeri from
Iraq ard in C. schoenanthusubsp schoenanthusit is difficult to recog
nize the midrib. In mog specis of Cymbopogorthe numbe of the large
vascula bundles in the midrib is limited to one excep in C. flexuosus,
C. afronardusard C. coloratus, in which ther are three (occasionait
five in C. flexuosus)large vascula bundles (fig. 13).

Secretorycells (fig. 14): In grasss internd secretoy cells hawe neve
been recorded It is probaby becaus mog grasse do na produe ary
secretionsud as oil or tannine excep for the gents Cymbopogonin this
anatomich study it can be observe tha the oil is storal in solitay
cells in the leaf-blades In cros sectio the oil cel more or less resemble
the colourles cell, bu it often has athicke wall. It occus in the grourd
tisste ard is associateé with the mesophyl ard the vascula bundle The
aromatc smel is ore of the diagnostt charactes of the genuson the othe

hand the presene of oil cells in the tissie is les importart than the
Slhelle itself. ' '"L.A«A7 cost su-«r.uMp ..--) Adhi Avmn:

-



- REINWABDTIA [vOL. 9 1971 SOENARKQ The genusCymbopogon 249
(o R ST
e i "
'.- "\'ufT_'.-._ ___.-r|]1- 'l
- i
v S oy
.-'\. ﬁ -.I
- T ~
I:I-l__*l.!ﬁ?. [en, T
s ‘“.m—.':r i i
[\ ] 2N &
!'I!_ 'i:l:l_:lk"' - ?ar‘.}- c
..!"I ‘- t.':a:‘_:"j'ln o f:'.é-_!“f'“ <
W, -
= WO NSy g
A e

& - T TR SR e
_ﬁtl‘_ i-‘.. i -._?_r £ ,a e _..l:lr o '-'uf'g.l___._ -
L - é’.'::a} L - — — __.I;-:J "'-_- -‘é"___-'\-.
I'E'__:a';. - werre I-]:I_ I;'-;\- EI"n_-j.l,_‘l_‘m-_
Ih-—'l._;lra-;:; = 'x'._r__'_r—'- l:-__:.- i
Yafe ) 4 0% . 0 =
e @ D e i o | i
C ""'l..:_..ﬁr_;i_,.—.'_-”—"' E L T | L, QF —
b oo 2 &
C L . 4
. TN i- A. Gillett & Rawi 6105 flc . 13 Transvers sectim of leaf-blace midrib: A. C. flexuosus,B. C. calciphilus,
Fre. 12. Transverse seetfon “L;“frmﬂ;gzﬁnﬂfﬁﬂ?ﬁm,mn,-, N TN C. C. bombycinus;a large vascula bundle b. relativey smal v.b, c. smal v.b,
(Irag), B. Good £i# (Bahrain Isl.), U. Soo 800S0 olar bundle, b d. sclerenchyra strand

b, lnrge vascular bandie,

| ..




OL. 9
250 REINWAEDTIA [v

FIG. 14 Transvers sectim of leaf-blads of C. calciphilus, showirg oil cells

EPIDERMIS OF THE LOWER GLUME OF THE PEDICELLATE SPIKELET

The lower glume of the pedicellag spikelé is similar throughou
the genus but the numbe of nerves is variable In C. afronardus,for
example there are 5 nerves whilst in its relatal speciesC. validus,there
are 7 nerves The objed¢ of the preseh stud/ is to discove whethe ther
is ary taxonome significane in the epidermé structue of the lower glume
of the pedicella¢ spikelet For the preparatio of the epiderms standad
techniqus were usel (Metcalie 1960)

Sincee the glumes ard the lemma in gras spikelé are foliar in origin
(Arber 1934 Barnad 1957 1964 Goud 196§ ore may expet a similar
anatomich structue in the glumes ard in leaf-blades sud as the
presene of shot cells silica cells stomata microhairs prickle hairs
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and the hools on the epidermis Even 0 ther is a differen@ in the
arrangemen of the cells in the two organs

In the glume the costd band are na clearly distinguishald from
the intercosta band in the lower half, they gradualy becone prominen
towards the apex Nevertheles the intercosth band can be recognize
by the presene of stomata

It seems tha the epidermé structue of the lower glume is more
or les similar throughow the genus Prickle hairs are fourd alorg
the margirs towad the ape in all specis examined Shot cells are
always in pairs with silica cells ard are situat@l belav the silica cells
(fig. 15).

Prickle hairs in the costd band are commam in sone specis of
ser. Cymbopogonj.e. C. floccosus,C. divaricatus, C. plurinodis ard C.
J'warancurasubsp jwarancusa. In the othe series they are fourd only
in the uppe part towards the apex Hooks cannd usualy be distin
guishal from shot prickle hairs sine they usualy hawe long tips. Never
theles recognizal# hooks are fourd in the intercosth band in the uppe
part of the glume

As mention@ elsewhee macrohais often form an indumentum In
the lower glume macrohais are absent excep in tha of C. clandestinus,
in which the hairs are visible with a hard lene (x 10) (fig. 15D).

Microhairs usualy occu in the middle towards the apex ard nea
the margins The® hairs are very rare in C. floccosus,C. marginatus
and C. ambiguus.

Silica bodies are commory saddle-shamkard rarely dumbbell-shaped
they are often fitting into the cavity of cok cells

Walls of the long cells in C. martinf, C. mandalaiaensisard C.
excavatusare thin ard sinuous wherea in the otheg specie examinel
they are usualy thick to moderate} thick ard sinuous

It seems tha the shag of the subsidiay cel in the glume is more
constah in eah specis than are charactes derivad from leaf-blades
They are eithe dome-shapk or triangula in outline as sea in surfa@
view (table 5; fig. 15).

As aresut of the discussion abo\ it is suggeste tha the epidermé
charactes hawe more taxonom¢ value than do those othe charactes
revealel in the transvers section The anatomich feature of the leaf
blace appea to be relevan to the groupirg of apecis in Cymbopogon
into series basel on morphologica structue ard it is suggeste tha this

| .
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Table 1. DERMAL APPENDAGES ON ABAXIAL SURFACE OF CYMBOPOGON SPECIE

(+ present — absenkt
; : ; : Microhairs (lengt
Specis Prickle hairs Hooks Macrohais Basd cells Disgd gelrll (jxm)
Ser. Proceri
C. ambiguus +, not commam |-, rare +, rare 291—321 194 — 243
\ C. bombycinus += - +, nat commm — 262—315 157—21
« C. globosus +> >t £, rare +, rare 21 — 263 126 — 157
" C. procerus -, t - +, rare 264 —275 11 —165
-4 C. obtectus 0 ﬁ +, comma — 252—378 147 — 168
Set Rusae
£ C. martinii - - +, rare - 165 — 22 27 —275
C. giganteus . -- . 22 — 263 21 —263
V C. caesius - +, rare —_ 187 — 22 187 — 255
C. excavatus - +, rare “— - —
= C  polyneuros - — — 143 — 165 143 —165
|ij. Cymbopogon
C. parkeri +, abundan - — 235—33 165— 209
"¢ C. jwarancusa +, abundan +, rare L=t 165—242 11 —143
' subsp jwarancusa _
‘s C. schoenanthus +, abundanh e — 275—305 165 —22
‘e subsp schoenanthus
' C. schoenanthus +, abundanh e — 2 —275 132— 165
e subsp proximus
Ser. Citrati
C. nardus +, commam +, vely rare 4 22 —253 11 —143
C. winteranus +> > T ot it +, rare 165— 176 11 —121
C. flexuosus +> > -ttt + 165 —22 88—11
C. distans +> > T3 u tt — 189 — 263 157 — 189
C. afronardus +> i + - - 273—315 157 —189
C. queenslandicus +t te L S + 263— 336 missirg
C. coloratus + > > +, commam — 301 — 364 115—168
C. calciphilus +t ta +, commam +," rare 168— 201 105
Ser Refracti
C. refractus +, commam +, not commm — 211—263 147 —189
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Table 2. EPIDERMAL CELLS ON ABAXIAL SURFACE OF CYMBOPOGON SPECIE
Shot cells &
' Walls of the silica cells on the Silica bodies
Specie long cells costd bang
Ser. Proceri . .
C. ambiguus thin, slightly sinuows in long interrupta rows dumbbell-shazt
8 blorgbycinus -, " "
. C. globosus 4 i "
C.procerus dumbbell-shap® & cros
C. gbtectus k dumbbell-sha%ddaz
Ser Rusae
C. martinii thin, sinuows in long interrupte rows  dumbbell-shape
C. giganteus n = dumbbell-shapd & cros
C.caesius 2 e dumbbell-shapa

C. excavatus
C.polyneuros

Ser Cymbopogon
C. parkeri
C.)warancusa

subsp jwarancusa
C.schoenanthus

subsp schoenanthus
C.schoenanthus

subsp proximus

Ser Citrati
C.nardus
C.winteranus
C.flexuosus
C.distans
C.afronardus
C.queenslandicus
C.coloratus
C.calciphilus

Ser Refracti
C. refractus

L
"

thick, sinuows

Lol
L

thin, non sinuows

thin, non sinuows

in long interruptel rows

H

in shot rows or in pairs

B

in long interr'ruptei rows

in long interruptel rows

m

cross-shapk
dumbbell-shape & cros

cross-shapk

dumbbell-shapmt & nodula

W
=

dumbbell-shap
dumbbell-sham & nodula

dumbbell-shap & nodula

Table 3. TRANSVERSE SECTION OF LEAF BLADES OF CYMBOPOGON SPECIES
(-J-: present —: absent

Specis

Sma

vascula
bundles

Relatively
smal
vascula
bundles

Large
vascula
bundles

Large v.b.

in midrib cells

Bulliform

Ab axid
surfa@

Adaxia
surfa@

Ser Proceri
ambiguus

_ bombycinus

globosus

_ procerug
obtectus

Rusae

martinii

giganteus
caesius

' excavatus

polyneuros

Cymbopogon

. parkeri

. Jwarancusa
subsp jwarancusa

. schoenanthus
subsp schoenanthus

. schoenanthus
subsp proximus

Sa Citrati

. hardus

. winteranus

- flexuosus
distans

. afronardus

. queenslandicus

. calciphilus

*coloratus

Ser Refracti
C.'refractus
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Table 4. IMPOETANT ANATOMICAL FEATUEES OF THE SEEIES IN CYMBOPOGN
Cymbopogon Rusae Refracti Proceri Citrati
[ ot undulat undulate undulate undulage
Ab%ﬁ?face gﬂﬂluelaﬁ%irs \r}e urr]arliaf/le prikle hairs prikle hairs prikle hairs
and hooks with hools comma ard hools ard macro
abundanh comma hairs presen
i i i thin or thin or
Cel wall thick, thin, thin, ] A
of (I:Oerlg sinuots sinuots non-sinuos gfi]rﬂ((,)gon thick, 1
in lo in long un in long, in long in pairs or
grrI]jOtsi(I:iggs interﬂ?ptei interrupted often OtEen al shot rows
cells in the rows rows interrupte interrup
costd band rows or in FOWS
shot rows
rare rare
Cok cells presen gﬁtggem absen presbe/)m presbém
Vascula commorny 3 types 2 types %onony 3 types
bundles 2 types (smal ard ypes
(smal ard large (smal ard
large large
Bulliform usualy distina distina distina distina
cells very distind
rarely absen
: interruptel
t tel rare often rarely interr
(?fulnz;jrb shedlh Ibr;/eg:lfgrenchym |nterbr/uptd Interr_u[)ted interruptel gﬁg%(laﬁ/
\t;asgtéa girdes abaxialy abaxialy Sdaxialy
un

Tabke 5. EPIDERMAL STRUCTURE OF THE LOWER GLUMES OF THE SESSIIE SPIKELETS OF SOME
CYMBOPOGON SPECIES

Specis

Prickle hairs *)

C. ambiguus

C. martinii

C. excavatus

C. refractus

C. flexuosus

. bombycinus comma to-

wards the ape

rare

vely comma
towards the
ap&

. mandalaiaensisety rare

. clandestinus very comma

very rare

very rare

not commam

Hools*)  Wal of Siica hais bach2°  contd
00 ilica hairs as cells Macrohais
long cel distd (nm) stomaa
rare  moderate}l thick, saddle-shamk notcommm rare low to tall  absen
slightly sinuoss or oblorg %(5)-21'252 dome-sha
very rare moderatg} thick, saddle-shagke very rare common low absen
slightly sSinuows 27.3-367 dome-shap
21-262
na thin, sinuows saddle-shage not comma na common absen
comma 28.3-367 low dome-shape
33.6-367
rare  thin, sinuows short fitting  ve common low bsen
into cavity cor?(mm dome-shape abse
of cok cel  17.8-201
20.1-262
rarey  thick, sinuows saddle-shage not comma nat common presen
presem 21-241 low dome'Sharﬁ?
21-241
very  thin, sinuows saddle-shamke commam common low
b 21262 high dome-sham 2PS°®
26.2-273
very  moderate} thick, dumbbel Very rare  not common absemn
rare  sinuows shaped 22-262 low-high
157 dome-shap
comma moderatet thick, saddle-sha comma in not common low apsen
in the sinuows to dumbbe the ape -tall dome-shaymt
ape shaped 30.4-367

15.7-198
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| o groupirg is, as it is stand a presenta more or les naturd one The
| 2 ] % E P £ B & anatomich features of ead of the 5 series in the gents are summarized

s 1 & &8 & g £ § 2 in tabke 4 ard in the key below

L]

= = e

; o2 & ;
*e P< -~
foe 29 =Zmm ,° £ U S0m KEY TO THE SER ES OF CYMBOPOGON BASED ON ANATOM CAL DATA
o S8 a3 E85 p . e EbD
I-_§ ii i u') g.j: é‘/‘igl EQ% -Jé gg%s 1. Shot cells in the costd band solitary, in pairs or in shot rows of 3-5 cells
EEE gui 52 8% w-ow LOBE silica cells nat common cok cells rarely presen Citrati
m OPO Ea& . e EES 1. Shot cells ard silica cells in the costa band alternatig in long rows uninter
2 ¢ g g rupted or interruptal by prickle hairs coik cells preseh amory them
= & g
E"’"E— ® B o %rﬁﬁ' B o %m_ o « B8 F 2. Walls of the epidermé cells non-sinuos to slightly sinuows
o RPN : i che i~ . oo~ - W . i
£ ta G5 %:'o' 3 B%F 'é'n'q'Llﬂ i 1Lr.' Q%Hci{ p f & 3. Silica cells commory nodula Refracti
oM o > e N L u 3. Silica cells dumbbell-shapedoften cross-shapk Proceri

1o = a S ": . .

"3 o ;:A- 3 m 8 o , P s & E 2. Walls of the epidermé cells sinuows

. mil = o @ M & [ ® .

i 8 A)3 M N 228 227 | 4. Prickle hairs abundat in the costd bands hooks commam in the

2 &3 DS AN T ! intercosth bands shot cells ard silica cells in the costd band

& 38 Woa om0 SEE EHI T34y i in long, interruptel rows abaxid surfae undulae Cymbopogon

_g i 4. Prickle hairs absent hools nat comma in the intercosth bands
e = % % 3 E % g B shott cells ard silica cells in the costa bandg in long uninterrupte
= £ = 3 = 3 = = 3 rows abaxid surfae flat Rusae
| 3 & = e = = @

5 E r _ 3 ) P . |

"Rled 4 g4 4 & 4 4 i'i .
WMo = = = - R = e | GEOGRAPHICA. DISTRIBUTION
& " P
= = 3 . . . .
g i e 2 5% os & c 9 With the exceptim of the cultivated ard introduce species Cymbo-
£ «a = = C-ﬁ sa % c pogon occus only in the Old World tropics ard subtropics The distri-
° B o £ bution of the specis is shown in tabke 6 7 & 8 ard fig. 16 & 17.

. % = g As indicatel by Hartley (1958) the tribe Andropogonea is adapte

£ E 5 ; Y, )

,g L s i 0 i to ha moid conditions From mays it can be sea tha Cymbopogon

# 2 = =8 e o 0 ” o Lé is well-establishe in the area wheee the tribe Andropogoneais successful

o % = g® E E & EX e The specie are more or les eveny distributel throughot the area but

=] 0 Sl £ = (=1 0 . . . .

E ) 3 = 88 2 & 0 s = severd rathe diffuse centres of diversity, sud as Indo-China India,

2 2 E Eag Africa ard Queenslandcan be recognized They are readily sea
5 = . K . . .

. ] g . s e 5 3 n the mg of superimposa distribution and sugges tha Cymbopogon
8| = £ & 5 z E 3 EE 5 IS a relatively old ard successfugenus As mentioné earlie the gens
s| & : 5 2 E g 5 5% z is divided into 5 series ard it is propose to conside the distribution
L E . 3 L= = s "'_“.% ‘:-— 'ﬂeach i nturn, 4 kI K e W f AN M pee e/ -
) L L o & e o S8
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Ser Cymbopogon. This series occus mainly in the Saharo-Sindia
Regim (fig. 16), the only exceptim beirg the two species C. microthcca
which is fourd in Nepal ard C. gidarba which occus from Orissa to
Madras The occurrene of C. plurinodis in Souh Africa agres with
the disjund distribution of the Saharo-Sindia elemersg in Souh Africa,
which is discussd by Clayt;m ard Heppe (1974) This specis has a
vicarious specie which is fourd in Westen Himalaya (fig. 18). The®

FIG. 16 Superimpose distribution for specis of Cyinbopogop———
ser Cymbopogon,....... ... .. ser Proceri.

two specie shav apparentt independen evolutin from the commm
ancesto in respons to the aridity in Souh Africa ard Westen
Himalaya

Ser. Proceri. Ser Proceri, which is limited to Australia ard neigh
bouring islands suth as New Guinea ard the Moluccas has its cente
of diversiy in Queenslath (fig. 16). The peculia flora of the Australia
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FIG. 17. Superimposg distribution for specis of Cyinbopogop——M—
ser Rusae,. .. ... ... .. ser Citrati.

continen is generaly though to resut from long geographidaisolation
‘Therefoe ser Proceri, which is wel distributel in Australig is possiby
ore of the producs of this long isolation The two closey relatel species
€. procerusard C. globosus,both occurrirg in tropicd savannashawe
Different distribution patterrs (fig. 18), which may be relatel to the

opearane of the Torres Strait However C. globosusal®o occus in

Cae York Penninswd in Queenslandbut whethe this is a resut
of introduction or dispersh acros the Torres Strai subsequdnto its
appearane is na clear

Ser Refracti. C. refractus,the only specis in this series is native
) the easten part of Australia It is al fourd in the Pacifc Islands
(New Caledonia Tahiti, Hawai Isl.). Carlquid (1967 has discusse
ha sone factors sud as birds ard oceart drift, hawe bea involved
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FIG. 18 Vicarious specis of Cymbopogon,———ser Cymbopogon,
ser. Citrati, ——— ser Proceri.

in long-distane dispersa to the Pacific Islands He pointed out that
in the Hawaiian flora mod grasse appea to haw arrived through
transportatia by birds, usualy gras seed are attache to bird's feathes
mechanicaly by mears of barbs bristles awn etc C. refractus possesse
an advancd dispersh organ which is easiy attaché to clothes or
bird's feathers Its occurrene in the Pacific Islands therefore is
probaby the resut of long-distane dispersh by birds

Ser Rusae. In Africa ser Rusae occus mainly in the Sudane
Zambei an Region and in Asia it is found from India to Indo-China
The distribution of this series is partly disjunct as one of the species
C. caesiusis widely distributed from Souh Ching India, Ceyln to Eag
Africa. The wide distribution of C. caesius can be explained since
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Table 6. OCCURRENE& OF THE SPECIES OF CYMBOPOGON
IN THE DOMAINS AND SUBREGIONS IN AFRICAY*)
(-j- = present o = endemig

Subregim

©« ote

Specis

Tnmain
R

U1 Arabian
Tamain
g-aritius

N «q -orientd
Cape Regin

Mi( & Sahare

= indi
xBanirin Domai

Westem Sahare
Xindian Subregim
Sahelian Doman
Oopnga Domain
Quinsii Doman

Earrno

Sou

z gomlDezan Doman

——mr—

. schoenanthus ol
subsp proximus

. schoenanthus T i@ 4
subsp schoenanthus

. commutatus + +

.floccosus o

. plurinodis 4 +

. pospischilii .

.sennarensia a
divaricatus

nervatus +
excavatus +
giganteus +
pruinosus a
densiflorus §
validus o4 o
afronardus & -a

. dieterlenii ¥
. marginatus

. prolixus +

e
=

00000000N00NN000 O O
+ 4+
4+

+ o+

— -

*) Area designatio after Claytn & lleppa (1974)

there is a phytogeographida relationshp betwea Africa and India
Ceylon which has been discussd by Wild (1965) Two possibé connect
ions betwea Asia and Africa hawe bae pointed out: 1). alorg the North
Easten deset in Africa, in which the xsrophyttc elemens follow this
pattern 2), throuch Madagasca and the Seychells to Ceylmm ard India,
which appeas to hawe bea followed by the more tropicd ard mesophyti¢c
or fores elemens only. C. caesiusseens to occu in the relatively wet
savanna amd its distribution in both continents therefore tend to

follow the seconl patten of distribution The rare occurrene of C. caesius

in lraq (fig. 17) is probaby due to introducticn expaineé via trade
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Table 7 OCCURRENE OII;’\l XI;IEA SPECIES OF CYMBOPOGN
(+ = present o = endemig

L
=

n S
kI
Khas
Japan
Fulippines

Specis

e e

Oerony
>eylon
5t Lanka
Zurma
&

lill s
B rmosa
3 . Korea

B o

A rahia

Afgheovisi
Inda China

Yigpian and
Zousll China

S

Wezt Himalaya
Meenl & Sikkim

Orbpsal & N,

Mogn ¢

. jwarancusa
subsp jivarancusa

. jwarancusa + 4 4
subsp olivieri

parkeri I -

. stracheyi 4+ 4

. gidarba |

. microtheca o

. polyneuros Lok

. cambogiensis Gt
annamensis 4+ 4
mekongensis TR
. clandestinus 0

. mandalaiaensis 0

. osmastonii o

. goeringii 1 _
tortilis f X m
. khasianus 3 4
. coloratus |

. virgatus "

. pendulus I

distans ;. B \
. calciphilus ik
. traninnensis b
. flexuasus i

. hardus = R

+
k

eNeNeNeNoNoNoNoNoNoNoNoNoNoNeNoNoNoNoNo oo NN o NN

———

’2)9 Aliea iesignatian after Meusd et al. (1965) Goal (1964) ard Claytah & Panigrah
1974
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Table 88 OCCURRENE OP THE CYMBOPOGON SPECIEBS
IN INDONESIA AND AUSTRALIA *)
(+ = present o = endemi¢

7 SR
| | 1al.]e
Specis giize15 1812225812 1512 |5
2 g lee |2 O ST £ I e =T I
gg a6 |2 f*fl% w84 TIZ| € |3
[9p] m | lZ w~= |§ |(/) % g
C. rectus LIy
C. queenslandicus i
C.globosus 4 g + ”
C. procerus + n
C. bombycinus g
C. gratus <
C. ambiguus + gl A W
C. obtectus b ow i 1_
C. refractus P g

i - e

*) Area designatio aftee van Steens (196) ard Burbidge (19CO0)

route from India The distribution of two closey relatal species
C. pruinosusin Mauritius ard C. polyneuros,suppor$ the distribution
patten of ser Rusae.

Ser Citrati. This series has a wider distribution than the othe
seris ard shows an interestig disjunction betwea Africa ard Asia
(fig. 17). Nevertheles the existene of sever& vicarios species-pa#
(fig. 18 indicates that the disjunction is na complete C. afronardus,
which is confinal to the area arourd lake Victoria in Eag Africa, has
a vicariows speciesC. virgatus, endemt to Burma C. ?narginatusfrom
Souh Africa ard C. goeringii from Souh Japa ard Souh Korea are
alo closey related as are C. rectus from Jawa ard the Lesse Suna
Islands ard C. traninhmsis from Indo-China This widely disjund
distribution is somewha difficult to explain However Hartleys (1959
statemenh tba ther was a strorg correlation betwe@ climatic factors

~and the distribution of the Andropogonea permis sone explanation.

1t IS generaly acceptd tha the African ard Asian (notaby India ard
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Indo-Ching continens were one united In the absen of the gras
fossis it is difficult to explan whethe the disjund distribution of
C- afronardusard C. virgatusis aresut of continentadrift. Nevertheles
the disjund ares betwea Indo-Chira ard Africa hawe bea discussé
by Schndl (1962) who pointed ou tha the dry area& in continenta
S.E Asia appeard to be a naturd extensio of the African distribution
The distribution of C. afronardus,therefore preserd quite strorg evidene
of Schnelk statement The centra pat of Malesia including the
Philippines Sulawesi the Moluccas Centrd ard Eag Java the Lesse
Suna Islands forms a more or les singe area characterizé by a
relativey dry climae (van Steens 1961) This dry area extend to
Indo-Chira acros the South-Chia sea Thus this more or les contr
nows area explairs the disjund distributiors of C. rectusard C. tranin-
hensis.C. queenslandicugndent in Queenslands the only specis of ser.
Citrati fourd in Australig ard is relatel to C. rectus. Ther distributiors
suppot the clos relationshp betwea Australia ard the Lesse Suna
Islancs (van Steers 1961)

From the abowe discussion it seems tha ser Cymbopogonhas
evolvad towards an adaptatio to dry regions Ser Proceri ard ser
Refractihawe evolved independenyl during long isolation The distributian
patten of ser Rusae ard ser Citrati shows a more or les paralld
evolution

ECOLOGY

Although Cymbopogonis rarely dominan in native grasslands
there is evidene tha Cymbopogonspecie becone dominan in grazel
grassland in, for example Australia (Turna 1895) Africa, e.g Ghara
(Rose-Innes pers comm.) ard in India (Whyte 1957) This may be
due to ther unpalatabiliy to grazirg animals sine the essentih oils
possessk by mog specis often produ@ an unpleasanh taste

Apart from cultivated specis (notably C. winter anusard C. citra-
tus) Cymbopogonspecis occu in tropical subtropich and mountan
grassland ard in arid regions supportirg semi-desdrand deser vege
tation, ard can roughly be divided into two maja groups dependig on
the environmen in which they occur The group are 1) specis
in deser and semi-desdrareas ard 2) specis in savannasincluding
lowland ard mountan grasslands ol
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Desert and semi-desert regions.Thele are eight specis of Cymbo-

pogon fourd in the semi-desédrarea as wel as in the dry savannas

C. schoenanthusubsp schoenanthusccus only in the semi-desdrareas
ard C. parkeri, which is fourd in dry savanna ard semi-desdrregions
often forms a communiy in the deser area in Northen Arabia ard
Irag. C. obtectusard C. ambiguusgron amorg the spinifex grasse in
the semi-desdrarea in Australia (Moore 1964 Lazaridess 1970) The®
two specis are alo fourd in the dry savannas Sine in deset the
humidity is low ard the wate suppy is limited, the deser plans may
respom to drough by reduction in physiologicé activity, su¢ as shed
ding or reducirg ther transpirirg orgars or shortenig ther life. Cym-
bopogonspecis growing in deser aread commory posss filiform, rigid
leaf-blades The basé sheatlk are al® rigid, persisteh ard form deng
tufts. It is genera} assumd tha increag in xeromorply has mearn
increasd specializatio ard relative evolutionay advance The redue
tion of the led surfa@ in xeromorply planst is to be considerd derivative
(Bews 1925 1929) However it is not clea whethe this applies to
the reduction of the led surfa@ in Cymbopogonof arid regions

Savannas.Savana usualy refeis to a disclima plart community
in which gras specis are dominan but with scatterd shruls ard trees
Extensive savanna occu in the continenth area of Africa, Asia ard
Australia where the dry seasno is definite ard the rainfal is sufficiert
to keg the sol moid during the vegetatie period In sone areas as
in Africa and Australig the savanna are climatically controlled Othe
factors are al involved in maintainirg the grassland or savannassud
as fire amd grazing The fire may be produce by sud factos as
volcanism lightning ard man (Bews 1929 Loogen 1942 van Steens
1972) Variouws types of savannasud as scatterd tree savannasemi
deset savana etc, are fourd in Africa. Cymbopogonspecis occu in
all type of the® savanna ard togethe with Hyparrheniaspp, Themeda
triandra,Chloris gayanaetc, often form high gras communiy (Edward
and Bogdan 1957 Claytn 1969) In Australia the gras vegetatio
varies from tropicd savannatusso& grasslad to woodlad ard sclere
phyll forest C. procerusis confinal to the tropicd savannain northen
part of Australia wherea the othe five specis of Cymbopogonin
Australia occu in the drier savanna ard woodlands Extensie grass
land occu in Asia, whele there is a pronouncd monsoa climate (Whyte
1957) ard Cymbopogonspecis are commory found ard often occupy

large ares of open lowland grassland ard the low hills of the plateau
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In New Guinea the savanna are fourd in the area where the rainfal
in markedy seasoria(Henty 1969) Compard with the ares discussé
aboe the annué rainfal in New Guina is relatively high for grassland
The mog extensie savanna in New Guinea occu in the area with
the loweg rainfall, both in the lowlands ard in the highland (Robbirs
1960) ard the only Cymbopogonspecis in New Guinea C. globosus,
grows in the lowland savannas

It is interestig to note that C. rectus, the specis endent to Jawa
and Weg Lesse Sundh Isl., is fourd in the mountan grasslands The
mountan grassland in Eag Jawa (especially is maintainel by regula
fires pausd by the long dry seasn togethe with frequen volcanc
eruptiors ard the comma releag of ha air from the craters This
specis grows eithe in the open grasslandsalorg the mountairs tracts
or in the Casuarinaparklands Mountan grasslad al® occus in Ceylon
Compare with Java Ceylon has been geologicaly stabk for a very long
periad (Fernand 1968) The dominan gras is the tall, tufted C. nardus
var. confertiflorus.

Sine both environmeh are different it is interestig to see
whethe the specis presen in eat shav ary characterist featue in
their habits The selet featue of the habits the habitda ard the numbe
of the specis occurrirg in ead habitd are given in table 9.

Table 9. NUMBERS OP CYMBOPOGN SPECIES THE HABITS AND
FEATURES IN TWO DIFFERENT HABITATS

Semi-desert Savanna
Numbe of specis ore (restricted 4
8 (partly) 8 (partly)
Culm relatively short relatively tall, usual
usualy ‘les than more then 20 cm hig
20 am high
Old basé leaves persisten absem or often persisten

Leaf-blades filiform, rigid flat, often very brtfad

(more than 8 mm wide)

Racems densgy haity ﬁparcely rarely dense}
airy

Abaxid ribs of leaf-blads

Prickle-hais on the abaxid surfa@
of leaf-blade

absemn or shallov
abseh or na commm

deg ard narrov
abundanh

e N L. S—— e
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It has bea recordel (Verboom dicussd by Claytm 1969 that
the bas& sheatl in Hyparrhenia smithianaard H. nyasaeare often
soakel with dav in the morning ard may be concernd with conservig
wate from this source It is possibé tha this situation applies to
sone Cymbopogorfourd in the deser areas Moreove they may sene as
additiona protection for the dorman buds during the dry season

The degre of hairines on the rachs internods ard pedice$ of
the racene is interesting In ser Cymbopogon(excep C. mierotheca
and C. gidarba) which is found mainly in arid regions the racems
are usualy densg) pilose or more or less pilose wherea in ser Rusaeard
ser Citrati, which are found in savannasthe raceme are sparcey
hairy. Densegy haity racems of ser Cymbopogons probaby an adap
tation of arid condition Nevertheles this situaticn does not apply to
ser. Proceri, sine both savana and deser plans or specis haw pilose
even woolly racemes

The prominen ribs on the abaxid surfa@ of the leaf-blads in the
deset plans are probaby al® an adaptatio to dry conditions the
furrows, in which the stomaa occur are deg@ ard narrov betwea the
ribs and seen to proted¢ stomah in sud a way as to redu@ physiologica
activity.

From the discussio abowe it is clea tha thewr is a correlatin
betwea the habt ard habitas in Cymbopogon,ard the reduction of
led surfae is merey an adaptatio to arid conditions Increasiny
hairiness on the othe hand shows increasig xeromorphim in set
Cymbopogonput it is na s in ser Proceri.

CHROMOSOME S

Chromosonme number

Number sizz ard meiotc behaviou of chromosome hawe bea
widely studiel in the Graminea ard mary recer taxonomec treatmentg
hawe utilized cytologicd datg as wel a morphologich ard anatomich
information (e.g Stebbirs & Cramptamm 1961) The first application of
cytologicd dat to the taxonony of grasse was tha of Avdulov (1931)
who showel tha the numbe amd siz of the chromosome was usefl
in helpirg to delimit the tribe.

Chromosora data in gener& only referring to the number were
previousy availabe for abou 20 specis of Cymbopogon(table 10).
Two nenv couns reportel here were obtainel from the mitotic karyo
types in roat tip meristens of the plans growing in the greenhous
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a Reading Rod tips were collectel betwea 11.3 ard 1200 am ard
pretreatd in saturatd paradichlorobenzen for 22 —3 hrs They
were thep transferre to freshiy mack fixative of acetc acd ard absolue
alcohd (1 :2) for 2 hrs ard then put in 702% alcoho] prior to stainirg
with propionc orcein The autho would like to thark to Mr. S. Jacols
of Sydng (Australig for providing the seed of C. procenmard C. bom-
bycinus, ard the Departmet of Botany Universiy of Groninga
(Holland), for supplyirg living plans of C. citratus.

De We (1954h) deducd tha the bast numbe of Cymbopogon
was X = 10, as in the othe membe of the Andropogoneaealthoudn the
bast numbe for the tribe may be 5 (Celarie 1956) Gupta (19693
showel tha the series in Cymbopogorseemd to adap differert polyploid
levels The specisin ser Cymbopogorand ser Rusaeare eithe diploid or
tetraploid wherea thoe of ser Citrati are eithe tetraplod or hexa
ploid. It is interestig to noke tha three specis of ser Cymbopogon,
occurrirg in the arid regions hawe the chromosora numbe 2n = 40; it
seens tha polyploidy in this series is mote likely to hawe reduce their
adaptatio to arid conditions Ser Citrati which has a wide distributian
pattern is in fad a polyploid complex ard it seers tha this comple
is a matue ore (Stebbirs 1971) eat of the diploid specis (table 10
is often confinel to a smal area (tables 6 & 7). Polyplod comple is
usefd for analisirg problen of plat geograpyi ard phylogeny sine
trends of polyploidy are from lower to highe levd (Stebbirs 1971)
However it is prematue to sugges ary phylogenet relationshp within
the genis Cymbopogonsine the cytologicd dai is na complete

There seers to be sorre correlation betwe@ the polyploid levd of
the plans ard the essentik oil they contain as reportel by Jannak
Ammd & Gupt (1969 who showel tha the specis with high chrome
sone number hexaploids yield more oil then its diploid relatives

Hybridization

There is no informatian on experimenth hybridization in Cymbo-
pogon. There have however bea various repors of naturd hybridi-
zation but sore are certainy open to question Bor (1953 discussé
possibé hybridizatiom amorg specis which are close) relatel to ore
another sud as C. flexuosusard C. nardusvar. confertiflotus,C. distans
and C. gidarba whos distributiors overlgp in India He recognized
intermedia¢ plans betwe@ the two species but the evidene he gawe
is very weak sine C. flexuosuds a vety variabk species Quite possiby
the intermedia¢ plart is ore of the extrene varians in C. flexuosus.

1971 SOENARKQ The genus Cymbopogon 271
Table 10 CHROMOSOME NUMBERS OF CYMBOPOGON SPECIE
Specis Origin 2n Authors

Ser. Citrati
C. afronardus Africa 20 Tateola (1965
C. citratus Culta 40, 60 Bor (1953
Culta, Holard 60 this study
C. coloratus India 40 Gupta (19693
C. distans India 20, 40 Gupta (19693
C. flexuosus India 20 Ragh & Arora (1958
India 40, 20 -h 2b Gupt 51969
C. khasianus India 60 Gupta (1969
C. nardus .
var. nardus India 40 Ragh & Arora (1959
C  wnvfJiii
var. confertiflorus India 60 Ragh & Arora (1958
C. pendulus India 30, 60 Gupta (19693
C. prolixus Transvaa 40 de Wet & Andersm
C. tortilis Souh Chira 20 &oo)
C. validus Souh Africa 20 ge ?)\Ié‘ &8%4&962
Ser Rusae
C. martinii Culta 20, 40 Ragh & Arora (1959
Mehra et al. (1962
. Gupta (196923
C. caesius India 20 Gupta (1969 o
C. excavatus Souh Africa 20 de Wet (195
C. polyneuros India 20 Gupt (1969
Ser. Cymbopogon
C. jivarancusa
subsp jivarancusa India 20 Ragh & Arora %l958
Mehra et al. (1962
. Gupta (19693
C. jivarancusa
subsp olivieri Iraq 20 Gould (1959
India 20 Gupta 51969
C. parkeri India 20, 40 Gupta (1969
C. stracheyi India 20, 40 Gupta (1969a) Mehra
& Sharma (1972
C. plurinodis Souh Africa 40 de Wet (1959
_ Mehra & Sharma
C. microtheca India 20 (2972
Ser. Proceri
C. bombycinus Australia 20 Celarie¢ (unpubl)
) 20 this stug
C. procerus Australia 20 this stu
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Blake (1979 recognize somne naturd hybrids in Australia A godl
exampé of a hybrid is tha of C. refractusard othe specis of Cymbo-
pogon,i.p. C. queenslandicuard C. bombycinus.C. refractushas glabrots
rachs internods ard pedicels ard awnles sessi spikeles (very rarely
with awn) ; sonme specimes with pilose rachs internods ard pedice$
are alo found It does na seen right to put sud plans in C. refractus,
ard Blake (1974 recognizd sud plans as hybrid betwea C. refractus
and C. queenslandicus.The othe example which is discussd later unde
the specis concernedis tha of hybrids betwea C. bombycinusard
C. ambiguusin Queensland

DISPERSA

The fruits or caryopse of grasse usualy do na fall off themselves
They are surroundd eithe by lemma ard palea or by glumes lemma
and palea The® surroundilg structures often assis in wind dispersal
Hairs ard awrs al® hebp in wind dispershbut they may assis the gras
fruits for dispersh by animals

In the Andropogonea the caryopss is protectel by the hard large
glume of the sessik spikelet The spikeles in this tribe fall entire
belov the calluis where the rachs disarticulate Thus the disseminug
consiss of a rachs internodesa sessi spikelé ard a pedicella¢ spikele
with its pedicel The dispersh mechanim is usualy performel by the
awrs ard callus which are entangld to ones clothing or animals body,
e.g pointed calluis in Heteropogon contortus (L.) P. Beauv In
C. refractus the spikeles are usualy awnless the callus rachs inter
nodes amd pedices are neary always glabrous Thus the dispersh
mechanim in this specis is performe by the sharpy pointed pedicellag¢
spikelg (p. 235)

ECONOMIC USES

Oil grass leman gras ard sera of Indonesa ard Malay are comman
names for the Cymbopogorspecies It is almos impossibé for the Souh
Asian peopk to cok without usirg seraj namey C. citratus.

The aromatc smel is characterist of al Cymbopogonspecis ard
it seens tha ary part of the plant smelk pleasantly Even so amory
55 specis ther are only 5 specis cultivatel commercialy for the oils.
They are C. nardus,C. winteranus,C. flexuostis,C. citratus ard C. mar-
tinii. The oil can be obtainel by stean distillation from leaves dried
for 3-4 hrs in bright sunlight C. flexuosusard C. citratus contan

S e -
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02 - 0.2 oil, dependig on the seasn ard the conditim of the plant
C. nardus contairs 0.9 oil ard C. winteranus 0.@6 oil, wherea
C. martinii contairs 0.6% Lema gras oil, which can be obtain@l from
C. flexuosusard C. citratus, has a strorg odou of lema ard is usel
as a perfune for so@ ard in medicine sine@ the oil contairs high per
centa@ of citral, which is the soure of B-ionore usal in the synthess
of vitamine A (Burkill 1935 Guenthe 1950) Citronella oil, which
is produce in large quantities in Ceylon Jawa ard Wesg Indies is usel
in perfumey ard is al®o use as a perfune for sop ard in insed
repellent.

Most of the wild specis are usel locally by native peope for makirg
tea or in medicine C. jwarancusais useal to suppres feves in India
(Blane 179Q Stag 1906 Bor 1960) C. dieterlenii, togethe with
Elionorus argenteus,is usel as a poultice for wourd in Souh Africa;
the dried roa of C. marginatusare use& as an enena for stomachaah
(Watt & Breyer-Brandwk 1932)

Usually animat do not ea Cymbopogorspeciesbecaus of unpleas
art taste However the yourg plant of sone specis (e.g C. schoenan-
thus, C. bombycinus, C. refractus) are the mog importart grazirg
plans for al livestocks sine they grow quickly after the rain (Turne
1895 Bor 1968) Only when the gras becoms old, it is unpalatal®
ard then is usal for thatchirg (Turne 1895 Uphd 1968)

In the area of low rainfal C. jwarancusa,togethe with othe
speciessud as Panicumantidotale, P. turgidum, Lasiurus hirsutus,is
recommende for the fixation and reclamatio of sard dunes in Rajas
than India (Prakak & Chowdhay 1957)

TAXONOMY

o CYMBOPOGON Spreng

CymbopogorSpreng,. Pl. Pugill. 22 14 1815 Stag in Kew Bull. 1906 297-363
1906 in Prain Fl. Trop. Afr. 9: 265 1919 Chiovenda Gram Ess 1909 Domin
in Bibl. Bot. 85 273 1915 A. Camws in Rev. Bot Appl. Colon 1: 27Q 1921 Pilger
in Engl & Prant| Pfl. Fam, ed 2, 14e 162 194Q Bor in J Bomh Nat Hist. Soc
51: 890 897. 1953 Blake in Proc Roy. Soc Queensl 80: 69 1969 in Contr Queensl
Herb 17: 29 1974 — Andropogon sect Cymbopogon (Spreng) Steud, Syn PI.
Glum. 1: 383 1854 — Type species C. schoenanthus(L.) Spreng (Andropogon
8choenanthud..).

GymnantheliaSchweinf, Beitr. Fl. Aethiop 1. 299 1867 nom. nud. (ut Gym-
nanthelia Anderss.) — Andropogonsubgen Cymbopogonsect GymnantheliaHacké
in DC, Monogr Phan 6: 594 1889
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Perenniad or rarely annuals tufted aromatic very rare
Flowering culms 30 cm to 3 m high, glabrows or pubescenbelov or on
the occasionajl swollen nodes Leaf-blade filiform, linear to broady
linear with long filifor m tips, narrow roundel or cordae (often amplex
icaul) a the base glabrows or hairy to the base margirs often scabrid
smooh or roudh on both surfaces Leaf-sheath tightly embracig the
culm, the basé sheatls becomirgy loo ard slipping glabrows or densef
tomentose Ligule chartaceosi or membrano-chartacequglabrows or
ciliate on the back Spathat panick compoud or decompound the
ultimate unit, a parr of racemesborre upa acomma peduncle supporte
by a spatheole%edunoiz filiform, teret or concae on ore side giabrom
or pubescenat the apex spathea herbaceosior nat sq usualy glabrous
marghn hyaline Racems consistig 4 to 7 pairs of spikelets ore of
ead par sessi and the othe pedicellate terminatel by ore sessi ard
two pedicella¢ spikelets raceme-base usualy deflex&l a maturity,
usually the lower ore shorte ard of differert structue to the upper
or both equa) deflexel or hardy deflexel a maturlt?g pedicet ard
rachs internods slendey almos flat on ore side pilose alorg the
margins gﬂabrow or pubescenon the back often woolly all over rarely
glabrous homogamosi pairs only one sometims absent a the ba of
the lower raceme-basenak or barren Sessi spikelé containirg two
florets lower sterile reduce to an empy lemma uppe hermaphrodite
usually awned very rare% awnless lower glume as long as the spikelet
2-keeled with narrav to broal wings alorg the keels or wingless mem
brano-chartaceousnervel or nerveless flat or deepy concae on the
back or with median groowe belov the middle usualy glabrous rarely
pubescent uppe glume boat-shapedl-keelel on the back membrane
chartaceouslemma of the lower floret hyaling glabrous often ciliate
alorg the margins uppe floret hermaphrodite lemma hyaling 2-lobed
rarely entire usualy with a shot or long perfe¢ awn ciliate alorg the
margins palea usualy absent if presenthen as a minute hyaline scale
obovate as long as the lodicules lodicules 2, cunea¢ or truncate
stames 3; stigma 2, plumose emer%my laterally, caryopse oblong
subglobosgerarely obovate with basé hilum, embno haf as long as the
grain Pedicellag¢ spikelé mak or reducel to ore or two empy glumes
lower glume as long as the spikelet mary nerved often roundel on the
back membrano-chartacesuto chartaceous uppe glume membrane
chartaceos to hyaling nerveless palea absent stames 3.

HABITAT: In savannaslowland ard mountan grasslandsin semi
desert rarely in deser areas rarely in sang coasts

DISTRIBUTION: Old World tropics ard subtropis to Australig ore
is naturalizel in the Pacific Islands ore is introducel ard has becone
naturalizel in Brazil; five specis are cultivated elsewhee in the tropics

MORPHOLOGICA. AFFINITY OF THE SPECIES OF CYMBOPOGON From

not sa

the previows discussion it can be sea tha ead series in Cymbopogon

forms a natura group ard tha the specis in eah series are closel

D p————— e

L.ower glume of sessile spikelet wingless
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RUSAE

Lower glume of sessile spikelet winged
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FIG. 19 Morphologica affinity of the specis in Cymbopogon:
lower glvme of sessié spikelé concae on the back

lower glume of sessi spikele flat ; )

lower glume of sessi¢ spikelé flat with median ﬂrome on the back

lower raceme-bas and/a lowermos$ pedicé swollen

lower raceme-bas and/a lowermos pedicé nat swollen

wing broad

wing narrow

related On the othea hard it is rathe difficult to indicae the relation

ship betwea the series A diagran showirg (the relationshig within

ard betwea the series in the genws usirg Sealys (1958 methal is
presantd in fig. 19.

Ser Proceri. Owing to the equd raceme-base which are often
not deflexel & maturity this series seens io approab the genws Andro-
pogon. Moreove in C. gmbigumthe homogamos pair is abseh as is

*> o @O *
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the situatian in Andropogon. Ead specis in this series is well-defined
with vety little variation C. procerusard C. globosusare relatel ard
the former is considerd nea to C. ambiguusas it has equa) na deflexal
raceme-bases C. grainsis a rare specis in which the homogamosi
pair is absent ard seers to connet the line betwea C. ambiguusin ore
side ard C. obtectusard C. bombycinusin the other

Ser Cymbopogon. C. microtkecaard C. gidarbg which are fourd
in the easten patt of India are nat aromatc ard do not posses oil cells
in their tissues ther rachs internodes amd pedicet are wider abowe
with hollow tips. However the lower glumes of the sessi spikeld in
thee two specie are concae on the bak amd wingless which puts
thee two specis nea to C. straeheyi. Ser Cymbopogonand set
Proceri posses wingles lower glumes of the sessi spikelé ard densg)
hairy rachs ard pedicels Ther relation is rathe weak for they occu
in different area (fig. 16).

Ser Citrati. Although ser Citrati is well-defined by the flat, often

wrinkled lower glume of the sessié spikelet this series is heterogeneous

The relatin of this series with ser Cymbopogonis throudh C. distans.
Gupta (1969 put this specis in ser Cymbopogonpecaus it possesse
the characteristis of ser Cymbopogonithe leaf-blads are filiform, the
lower glumes of the sessi spikelé are often wingless moreove the
oil in C. distans contairs piperitone which is the man constitueh of

the oll in ser Cymbopogonas wel as citral. However the structue
of the leaf-epiderns ard the flat lower glume of the sessié spikelé leave
no dould that C. distansbelong to ser Citrati. C. queenslandicusan

endent specie in Easten Australig possessesone undeflexel raceme
bases Throudh this specie ser Citrati is relatal to ser Proceri.

Ser Rusae. This series is more or less homogeneous The relation
ships amorg the species therefore are very close On the othe hard
the relation with the othe series is not clear The structue of the
led epiderms shows a slight similarity with ser Cymbopogon. Set
Rusaeis alo relate to ser Citrati through C. mekongensisywhich has
narrov leaf-blads with narrov base ard a shallov median groowe
showirg similarity to ser Citrati.

Ser Refracti. It is rathe difficult to place this series Nevertheles
ser. Refracti resemble ser Proceri by the reduce pedicellag spikelet
ard C. refractus,the only specis in this series is relatal to C. queens-
landicus of ser Citrati by having a flat glume of the sessi spikelet

BRSNS
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It seens tha C. refractus crosse freely with the othe speciesi.e.
C. bombycinus(ser Proceri) ard C. queenslandicugser Citrati), pro-
ducing natura hybrids in the area wheme therr distributiors overlg

(Blake 1974) Therefoe ser Refractilies betwea ser Proceri ard ser
Citrati.

KEY TO THE SERIES AND SPECIES OP CYMBOPOGON

1. Lower glume of sessié spikeleé with deg@ median groowe from the middle down
wards often correspondig to a ked inside leaf-blade rounde to cordae a
the base perennials rarely annuas ser Rusae

1. Lower glume of sessié spikele flat or concae on the back leaf-blade narrav

There is only ore specis

] 1

or attenuag¢ a the base perenniad
2. Pedicellag spikeleé of two or more glumes lower glume acuminate narrowly
lanceola¢ or ovate-lanceolate rachs internode pilose or woolly
3. Lowe glume of sessi spikele flat, often wrinkled on the back with
narrov to broal wings alorg the keeb ser Citrati
3. Lowe glume of sessié spikelé shallowy or deepy concae on the
back wingles to very narrowly winga
4. Raceme-baseunequal the lower shorter often swollen deflexal at
maturity, pedicellat spikelé with ore malk floret, innovatin
intravagina ser Cymbopogon
4. Raceme-baseequal rarely deflexael at maturity, pedicella¢ spikele
barren consistig of 2 glumes only; innovation extravaginh or a
combinatin betwea extravaginh ard intravagina ser Proceri
2. Pedicellag spikele of ore glume only, linear, sharpy pointed oblique
rachs internode usually glabrows ser Refracti

I. SER REFRACT

1. C. refractus

II. SER PROCER

Spathe@ chartaceousrachs internode densel pilose
2. Lower glume of sessi spikelé 5.5—7 mm long, homogamos spikeles
absent sessié spikele of lowermos pair of lower racene hermaphrodi
and awna 7. C. ambiguus
2. Lower glume of sessié spikelé not more than 45 mm long, homogamos
spikeles presen
o 3. Lower glume of sessié spikeleé obtuse spathea nat more than 22 mm

long (rarely 25 mm long), raceme-baserarely deflexel a maturity,
spatha¢ panick often globo® 3. C. globosus
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3. Lower glume of sessié spikeld acuminate spathea usualy ove 22 mm

long; raceme-base neve deflexed spathag¢ panick elongatd
2. C. procerus

1. Spathead herbaceousrachs internode ard pedicet densef woolly
4. Sessik spikele awnel
5 Lowe glume of sessi spikelé narrowl lanceolate deepy

concae on the back nerveless5 mm long, 1 mm wide
4. C. bombycinus

5. Lower glume of sessi spikeleé ovate-lanceolateconcae a the
base 2(4)-nerved 5-6 mm long, 15 mm wide 5. C.obtectus
4. Sessik spikele awnles 6. C. gratus

I. SER CYMBOPOGON

1. Rachs internode ard pedicet pilose or woolly; plans aromatc
2. Lower glume of sessié spikeleé narrowl lanceolate subchartaceotvsrachs

internodes ard pedices dense} pilose or woolly
3. Spathag panick narrow simple leaf-blade genicula¢e
4. Lowermos$ pedicé of lower racene not swollen
5. Ligule less than 1 mm long, bas4 sheah ard leaf-blade often
curled 9a C. jwarancusasubsp jwarancusa
5. Ligule usualy more than 1 mm long, bas& sheah ard leaf
blades rarely curled 9b. C. jwarancusasubsp olivieri
4. Lowermos pedicé swollen
6. Lowe glume of sessi spikeleé glabrows on the back racene
more than 20 mm long; spathea 23— 30 mm long
8a C. schoenanthusubsp schoenanthus
6. Lower glume of sessié spikeleé pubescen on the back racene
less than 20 mm long;, spathead 13 —20 mm long
8b. C. schoenanthusubsp proximus
3. Spathag panick more or less compound elongated leaf-blade ered
10. C. sennarensis
2. Lowe glume of sessié spikelé lanceolate chartaceous rachs internode
and pedices dense} pilose alorg the margins often sparsel pilose some
times glabrous on the bade
7. Lowermos pedicé swollen
8. Basa sheah pubescentlower glume of sessié spikelé 2— 3 nervel
14. C. parkeri
8. Basa& sheatb glabrous lower glume of sessié spikelé nerveles
9. Leaf-blaec flat
10. Lower raceme-bas slende not fused with the swollen
lowermos pedice] lower glume of sessé spikele with
little bunp at the base 13 C. commutatus

. I———————— S
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10. Lowe raceme-base swollen ard fusel with the swollen
lowermog¢ pedice] lower glume without bunp a the ba®
12. C. floccosus

9. Leaf-blads filiform 11 C. divaricatus

1. Lowermos$ pedicé swollen
11. Uppe racems with 5 pairs of spikelets pedunct less than 8 mm
long, stift
12. Basa sheathsglabrous leaf-sheath glabrows 16. C. stracheyi
12 Basa& sheatk tomentose leaf-sheath often dense} tomentos
15 C. plurinodis

11. Uppe racems with 7 pairs of spikelets peduncle more than

15 mm long, flexuouws 17. C. pospischilii

1. Rachs internods ard pedicet more or les glabrous plans na aromatc

13 Racene 23 mm long, lower glume of sessié spikele with little burmp

at the base shallowly concae on the back awn 16 mm long, leaf

f blades pubescenon the uppe surface basé sheatb roundel on the
| badk 18 C. gidarba
13, Racene 12 —15 long; lower glume of sessi spikelgé withou little

bump deepy concae on the back awn 10 mm long, leaf-blade

glabrous excep the lower part with spreadig white hairs basa

] sheatls more or less 1-keelel on the badk 19 C. microtheca

IV. SER RUSAE

1. Cum with stilt roots a the lower nodes often solitary, rarely loosey tufted
sometims annua$
2.  Lower glume of sessié spikeleé with oil marks on ead side of median groove
spikele glabrois
3. Lower glume narrowly winged with shallov mediaa groove awn 14 —
15 mm long; leaf-blade thin ard soft in texture cordae a the ba®
20. C. nervatus
3. Lower glume broady winged with de@ mediaa groove awn 25 mm
long, leaf-blade moderatel had in texture roundel a bae
22 C. mandalaiaensis

2. Lower glume of sessié spikele without oil marks spikelé pubescen
21. C. clandestinus
Culm tufted without stilt roots at the lower nodes perenniad
4. Leaf-blade cordae a the bas
5. Lower glume of sessié spikelé deepy grooved awn more than 10 mm
long
6. Ligule nat more than 15 mm long;, lower glume of sessié spikele
narrowly winged 23 C. giganteus
6. Ligule 45 mm long; lower glume broady winged 26. C. martinii

5. Lower glume of sessié spikelé shallowly grooved awn less than 7 mm
long 25, C. densiflorus
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4. Leaf-blade rounde to attenuag¢ a the bas
7. Lowermos pedicé swollen
8. Ligule more than 4 mm long;, sessié spikeletles than 4 mm long
9. Lowe glume of sessik spikelé broadyy winged more or les
obtuse leaf-blade roundel a the bas 27. C. caesius
9. Lowe glume narrowly winged wider a the middle more or
less acuminate leaf-blads attenuag at the bag 24. C. excavatus
8. Ligule less than 1 mm long, sessi spikelé more than 45 mm long
31. C. annamensis

7. Lowermos$ pedicé na swollen
10. Sessié spikelet awned leaf-blades up to 13 mm wide
11. Lower glume of sessié spikeletmore or les 3-toothed plant
not more than 45 cm high 28 C. pruinosus
11. Lower glume of sessi spikelé entire or rarely 2-toothed
plants more than 50 cm high
12 Ligule abou 1 mm long; lower glume more than 4 mm

long
13 Leaf-bladse 6 —7 mm wide 30. C. polyneuros
13 Leaf-blads 35 mm wide 33 C. mekongensis

12. Ligule more or less 5 mm long; lower glume of sessié
spikelda 3— 32 mm long 29. C. cambogiensis
10. Sessik spikeletawnless leaf-blade 17 mm wide 32 C. osmastonii

V. SER CITRATI

1. Leaf-blade 2 mm wide, often filiform

2. Lower glume of sessik spikelé 7 mm long, narrowl lanceolate sometims
oblique cliartaceous narrowly winged racems often with 7 pairs of
spikelets 22—35 mm long 46. C. distans

2. Lower glume of sessié spikelé les than 65 mm long, ovate-lanceolat to
broadly lanceolate subchartaceousbroadly winged raceme usualy with

5 pairs of spikelet 22 mm long 35 C. dieterlenii

1. Leaf-blade more than 35 mm wide, flat, linear
3. Lowermos pedicé nat swollen rachs internode amd pedicet pilose
along the margirs (excep in C. marginatus)
4. Lower glume of sessié spikelé broady winged 5— 7 mm long
(excep in C. goeringii var. hongkongensis45 mm long)
5. Leaf-blads 35 mm wide

6. Rachs internode ard pedicets densgl pilose alorg "the
margins ard on the bad 34. C. marginatus

6. Rachs internods ard pedice$ pilose alorg the margins

glabrows on the bad

7. Lowe glume of sessik spikelé chartaceousflat on

the back 3-nervel 36. C. prolixus

7, Lower glume of sessié spikelé subchartaceousslightly

roundal on the back (3)5 — 6-nervel 38 C. goeringii

B ————
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8. Lower glume of sessié spikelet6 mm 5— 6-nervel

38a var. goeringii

8. Lower glume of sessié spikelé 45 mm long, 3— 4
nerved 38h var. hongkongensis

5. Leaf-blads more than 5 mm wide
9. Awn more than 14 mm long; lower glume of sessi spikelet
lanceola¢ to broady lanceolate nodes usualy bearded
10. Lower glume of sessié spikelé 4 — 5-nerved glabrows

37. C. rectus
10. Lower glume of sessié spikelet 2-nerval or nerveless
often tomentos on the badk 40. C. traninhensis

9. Awn less than 12 mm long; lower glume of sessié spikelet
oblong-lanceolate nodes glabrous racems slende
39. C. khasianus
4. Lower glume of sessié spikelé narrowly winged 35—5 mm long
11. Leaf-blade 5— 10 mm wide
12 Lower glume of sessié spikelé concae a the bas
13 Racemes 17—20 mm long, often deflexed awn
10 —12 mm long; lower glume of sessik spikelet
deepy concae in the lower pat
55. C. queenslandicus
13 Racemse 10—12 mm long, nearly deflexed awn
5—8 mm long, lower glume of sessié spikelea
shallowly concae in the lower partt
52. C. microstachys
12 Lowe glume of sessié spikela flat and often wrinkled
on the badk
13 Cum more than 13 cm high
14. Racene slendey 20 mm long 54. C. calcicola
14. Racene nat more than 17 mm long
15. Panick contracted rachs internode
and pedice$ rigid; lower glume of pedk
cellake spikelet7(9)-nervel 47. C. validus
15. Panick interrupted al parts rathe
loose lower glume of pedicellag spikeld
5-nervel
16. Ligule 12 mm long;, sessi spikelet
45—5 mm long, 1— 12 mm wide
48. C. afronardus
16. Ligule 3 mm long, sessi spikeld
35 mm long, 08 mm wide
49, C. virgatus

13 Cum less than 120 cm high
17. Nodes glabrous bas& sheah glabrows
18 Racems in fascick of 4 pairs leaf-blads
10 mm wide; sessié spikelé 5— 6 mm
long 45. C. pendulus
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18 Racere na in fascicle leaf-blads 5 mm
wide; sessi spikelé 4 mm long
50. C. tortilis
17. Nodes bearded bas& sheah pubescent lower
glume of sessié spikelé membrano-charta
ceous nerveles or 2-nervel 51 C. calciphilus
11. Leaf-blads more than 15 mm wide
19. Sessik spikelé awnless basé& sheatl reman attache
at the base whitish green 43 C. citratus
19. Sessié spikeld awned basé sheats loose often slip
from the culm, green to purplish green
20. Lowe glume of sessik spikelé often nerveles
narrowly lanceolate leaf-blads with long spreadig
hairs & the ba® on the uppe surfae
44, C. flexuosus
20. Lowe glume of sessié spikelg often 2 — 3-nerved
lanceolate leaf-blade glabrows
21. Panick congestedinterruptel
22, Lower glume of sessié spikelé narrowly
winged usualy nerveles ard awnles
42a C. nardus var. nardus
22, Lowe glume of sessi spikeldé broadi
winged wusualy 2—3 nervel ard
awned 6 mm long
42h C. nardus var. confertiflotus
21. Panick nat interrupted spreading branchs
arrange in zig-zay axis awn up to 5 mm
long 41. C, tvinteranus

Ser Refract S. Soenarkpset. nov.

_ Racems deflexis rhachids internodis et pedicells glabris callo
spicule sessik plerumqge glabio et spiculs pedicellats neutra gluma
unica instructa destinguenda

TYypus. C. refractus (R.Br) A. Camus

Rachg internode ard loedicei; neary always glabrous callus
usually glabrous Sessi spikele awnless lower glur_ne_wmog?less conspie
uousy 3-nerved Pedicelad spikel¢ barren consistig of ore glume

lower glume shar ointed obliqu
T\?PE SPECIEgy 8 refractus ?R.Br.) A. Camus

1. CYMBOPOGON REFRACTWS (R. Br.) A. Camis

Andropogonrefractus R.Br, Prod Fl. Nov. Holl. 202 1810 — Cymbopogon
refractus (R.Br) A. Camis Ml Rev Bot Appl. Colon 1: 270 1921 Blake in Contr.
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Queens| Heb 17: 57. 1974 — Type Pott Jackson New Souh Wales Australig
R. Brown 6177 (K, iso!).

Andropogon tahitensis Hook & Arn., Bot Beechey Voy. 72 1832 — Type
Sociey Isl., Beecheys.n. (K, holo!).

Perenniboften tufted culm erect 75— 90 cm high, smooh ard
glabrous almog bawe of the sheal a the base Leaf-blads linear, 30 cm
long, 3 mm wide, flat, narrov a the base tapering glabrous Leaf
sheatls smooh to slightly rough glabrous Ligule les than 1 mm long
(rarely 2 mm long), glabrous serrulate Spathag panick narrow erect
Interrupted rarely with tertialy tiers peduncd 9 —14 mm long rarely
25 mm long (then as long as or longe than the spatheole) glabrous
soathea@ 20— 26 mm long glabrous Racems 22—24 mm long,
deflexed raceme-base flat, the uppe abou 1—5 mm long the lower
slightly shorter rachs internode 3 mm long pedice$ slightly shorter
both stou ard firm, rounde in the back glabrous very rarely with a
few scatterd hairs alorg the margins homogamos spikeles reduce
to ore glume each narrowl lanceolate acuminate Sessi spikelé awn
less callus conspicuoususually glabrous lower glume 5 mm long, 1 mm
wide, ovate-lanceolafewider towards the base glabrous chartaceous
W|n?less acuminte 3-nerved Caryolpss subterete narrode/ ovate-lan
ceolate up to 45 mm IonP Pedicellad¢ spikele barren reducel to ore
empy glume 4—5 mm long, 06 mm wide, narrowly lanceolag with
sharpy pointed tip, oblique glabrous

HABITAT: From coasth sand to Eucalyptusforess on dak grey
sany loam a up to 900 m altitude

DISTRIBUTION : Native in Easten Australig naturalisd in the
Pacific Island (Tahiti, New Caledora ard Hawaii).

MINOR VARIATIONS: The sessi spikelé is generaly awnles but
awnal spikeles are alo fourd (Hubbard 5679; Wikes; McKee 10051,
rachs internode hairy, Franc 2163; Balansa 889). In Cymbopogon
refractusthe culm is erect in the specima from Frase Isl. (Hubbard
H50) the culm is prostrate it grows on sam nea the sea

It is rathe difficult to plae this specis in ary of the recognize
series in Cymbopogon. Cymbopogomefractusis characterize by havirg
deflexal racemes almos glabrows rachs internode ard pedicels a
glabrows callus ard a sharpy pointed lower glume of the sessié spikelet
The lag three charactes mentionel are not fourd in the othe series
in Cymbopogon. Becaus of the dissimilarities this species therefore
shoud be placel in a separa series

AUSTRALIA. Queensland Cae York Peninsula April, Nat. Herb.
N.S. Wales; betwea Inglewoal ard Milnerran Jan, C.T. White 9751; Dalby, April,
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R. Beier 65; Mt. Edwards April, S.L. Everist60S; Para@d nea Lumbullah April,
alt. 40 m, H.S. McKee9S62\ Wondaj Burnet Distr, C.T. White 7221; Jandowage
March, R Moore am; SW. of Mt. Garnet Township Febr, M. Lazarides 4209;
Biloela, W. Cowdry 28; Petri Dec S.T. Blake 88;Burke Distr, nea Pois;m Creek
April, alt. 900 m, S.T.Blake 8489A; Chinchilla Dec R.C. Beasley8; Moretn Distr.,
Coolangatta Febr, C.S. Clydesdale46; Mt. Tambourj March K. Domin; Chillagae
Distr., Febr, K. Domin; Blackdow Tableland Leichhardf alt 600-9® m, April,
R.J. Hendersonet a 701; Munduberra H.S. Bloxsome62; nea Rockhampton March
S.T. Blake 12718; north of Pentlanl nea Cape River, April, S.T. Blake 8411,
Wallangara Jan, alt. 10® m, S.T. Blake 4424; Wallumbilla, April, G.C. Blunden
19; Dogwoal Creek E. of Gurulmundj Belson*); Nanango Burnet Distr, March
R.W. Williams B78; Lockerbie April, alt. 30 m, L.J. Brass 18393;S. Kenneg Distr.,
May, Adams 965;Moretan Distr.,, CoolangattaJan, Winders12; Mt. Coolum March
M.S. Clemens; Moretan Isl., May, S.-T. Blake 13065; Roma Maran@ Distr., March
alt. 300 m, S,T: Blake 10841;Chesterton April, alt. 630 m, S.T. Blake 11136; N.W.
of Beerwah May, H.S. Tutt A, nea Barcalding March K. Domin; S.E of Mackey
April, M. Lazarides5637; Sidney June J. Vickery 2; S. Pery Isl.,, March H. Tyron;
Bribie Isl., April, C.T. White; Happy Valley on easten side of Frase Isl., May,
P.Baxter 918; Frasser Isl, Oct C.E.Hubbard 4450._--Newsouth
Wales. Gungal Nov, J.L. BoormanNSW128272;Liverpod Plains Cunningham;
Kelsa NW of Guyrg April, E.N. McKee 699; E. of Mt. Tennet Febr, alt. 700 m,
R Pullen S058; NW of Scone Hunte Valley, Nov, R Story 6935; Mambd Pool
Murnumbidge Riv., Jan, F.A. Rodway2137; Hurstville, Dec J.H. Camfield NSW-
121579; Lapstore Hill, Febr, D.L.W. Henderson303. — Victoria. Mita Mitta,
F.V. Muller.

A NEW ZEALAND. Rorotong Cok Isl., June T.F. Cheesman722; Cunning-
am.

NEW HOLLAND. Banksé& Solander (BM); Sieber54 (BM).

NEW HEBRIDES Aneiteum Nov, J.M. Gillivry 919.

FIJI ISL. Seemar, 685(BM).

TAHITI. Sociey Isl., Wilkes; Ribout; Gumming1405; Bank & Solander(BM);
Lay & Collie (BM).

NEW CALEDONIA. Voh, foot of Mt. Katipahie Jan, alt. 50 m, H.S. McKee
10051; I. Franc 2163; Mt. Mou, March Compton 525 (BM); Deplanche; Bernier;
March, Balansa 889; Germain (BM).

HAWAII. Parke Ranch Pw Hinai, Jan, alt. 900 m, C.R. Ewart 111; S
Kohalg Keanoky Shipman (BM).

Ser. Procer S. Soenarkp ser. nov.

Ser. Cymbopoga affinis, sel basibs racem equalibus raro deflexis
et spicub pedicellad neutia glumis duis instructa differt.
TYypus: C. procerus (R.Br) Domin

Perennials leaf-blads filiform to linea %Iabrous narrov a the
base leaf-shedt usualy glabrous basa sheatB tomentosg ligule gla-
brous rounded Spatha¢ panice compoud to decompound Racems
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hardF/ deflexel to rarely deflexel maturity, raceme-baseequa) slende
to slightly swollen rachs internode ard pedice$ densel pilose to
woolly. Sessi spikelé awned rarely awnless hermaphrodite lower
glume concave wingless to very narrowly winged Pedicella¢ spikele
consistirg of two empy glumes Caryopse usualy obovod to elliptic.

TYPE SPECIES Cymbopogorprocerus (R.Br) Domin

DISTRIBUTION: The Moluccas Timor, New Guinea ard Australia
— fig. 20.

Six specis in this groyp shae similar structure i.e. equa raceme
bases slende or slightly swollen to filiform, rarely deflexal a maturity,
ard the pedicella¢ spikeles barren comprisirg 2 glumes Hacke (1889
recognizel AndropogorprocerusR.Br, A. exaltatusR.Br. ard its varieties
(var. lanatusand var. ambiguus)as a distind growp of the genws Andro-
pogonsect Gymnanthelia(now recognize as CymbopogorSpreng). ard
distinguishé this groyp by the ered¢ racemes Blake (1979 pointed
out that the Australian speciesexcludirg C. refractusard C. queensland-
icus, differ from their relatives from Asia by the usualy ered¢ (rarely
deflexed raceme ard by its lowermos pedicé na adnaé to the others
The charactes mentionel abowe are not fourd in the othe series There
fore, the® six specis shoutl be placel in a separat series
Its relationshp with the othe series is not entirely clear for the
leaf-blads are almog similar to those of ser Citrati beirg commony
linea (rarely filiform), ard narrov a the base the concae lower
glume of the sessi spikeld puts this series nea to ser Cymbopogon.
Ead specis in this series is easiy recognizd by severd smal
charactersard three groups of specis are recognized They are
(1). Cum tall with large broal leaf-blades decompoud spathag
panicle slendey equd raceme-basesnd mud reducel homogamosi
spikelets two species C. procerusard C. globosus,are includel in
this group

(2). Cuim relatively short with filiform to narrowly linea leaf-blades
narrov spathag panicle slender equa raceme-basesvithout homo
gamows spikelets there is ore specis in this group C. ambiguus.

{a). Culm relatively short with filiform to narrowl linea leaf-blades
narrov spathag¢ panick slightly swollen raceme-basesard mud
reducel homogamosi spikelet C. bombycinusard C. obtectusbelorgy
to this group

Cymbopogongratus seerns to be a link specis of the® groups for
it has slender equd raceme-baseas in C. ambiguus,the homogamosi
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" FIG. 20. Distribution of C. obtectuae , C. bombycinuse , C. ambiguus

C. procerus* , ard C. globosuso

spikeles are absent ard the lower glume of the sessié spikelé resemble
C. obtectus,but is narrower

2. CYMBOPOGQON PROCERS (R.Br) Domin

v

Andropogon procerus R.Br, Prod Fl. Nov. Holl. 202 1810 — Cymbopogon
procerus (R.Br) Domin in Bibl. Bot 85 273 1915 Blake in Contr Queensl| Herh
no. 17. 35 1974 — Type Australia Grooe Eyland{ R Brown 6172 (BM holo-
K, iso!). ! ;

Andropogon exaltatus R.Br, l.e. 202 — Cymbopogonexaltatus (R.Br) Domin
in Bibl. Bot 85 273 1915 — Type Australia Mallinsons Isl., R Brown 6173 (BM
holo!; K, iso!). [

e —

e
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Culm erect 10— 200 cm high, glabrous node shorty bearded
Leaf-blads up to 50 cm long 8 —15 mm wide, smooh to shg tly rouch
on both surfacesnarrow & the base Leaf-sheathusualy glabrous basa
sheatls pubescenon the back Ligule 3 mm long chartaceousrounded
Spatha¢ panick decompound60 — 75 cm I_ongﬁ elongated interrupted
internode of man axis ard branche pilose in the uppe part spathea
23—30 mm long (rarely 22 mm), narrowl elliptic with very fine tip,
reddish chartaceousmargirs inflexed inside a maturity, ﬁaeduncﬂe S5
mm long hniry in the uppe part Raceme 17— 20 mm long hardy
deflexed rachs internods ard pedice$ 25 mm long slendey densef
pilose hairs up to 6 mm long, concealig the spikelets homo?amos
spikeles comprisirg ore or two empy glumes glabrous narrowly lancee
late. Sessi spikelé 45 mm long; lower glume lanceolate as long as
the spikelet glabross 06 mm wide, membrano-chartacequsoncae on
the back,acuminate2-nerved usualy wingless rarely winged awn 17 —
22 mm Ionﬁ; Caryopss 2 mm long, elliptic, subterete Pedicella¢ spr
k(laI%t 4 mm long; lower glume narrowly lanceolate02 mm wide, 3-nerved
glabrous

CHROMOSOME NUMBER: Australig 2n = 20 (S. Jacobs 1137).
HABITAT: Localy dominan in sang ironstore soil, frequen in
Eucatt)lyptusfores on lateritic pods® or occasionkin low, deng monsoo
scru
~ DISTRIBUTION: Northen patt of N. Territory, Australig very rare
in eas coas of Timor Isl.

The elongatd ard looe panice with silvery long hairs in the
racems is a remarkale featue of this northen Australian species

Blake (1969 includel the type specima of Andropogonexaltatus
R.Br. {Cymbopogonexaltatus)in this species as the two-nervel lower
glume of the sessi spikelet which was usel by Brown (1810 to
distingui$h Andropogonexaltatusfrom Andropogorprocerus,is alo fourd
in Cymbopogon procerusnoreovey the cuim of Cymbopogorprocerus
is not always scaberulous

TIMOR. S of Locke souh eas$ coa$ nea Be Turag 3. IV. 197Q Joachim
Metzner 12U; R. Cinatti 11,5.

AUSTRALIA. Northem Territory. Nea Lee Point NE of Darwin,
20.111.1965 M. Lazarides & Adams 281; E. of Darwin, 29.111.1946 W. Hartley
11772; Pott Darwin, Oct 1869 JR Schomburgh2U; Nightcliff, R.L. SpechtS9;
Yirrkala, R.L. Specht 1000;Edith Falls N. of Katherineg 9.VI.1967 D.E. Symon
5130; W. of Victoria River, Down St, 9.V1.1949 R A. Perry 2107; Uppe Victoria,
Muller; Grooe Eylandt R Brown 6172 (Type) Hempk Bay, 5V.1948 R.L. Specht
369. — Westem Australia Prince Regen River, July 1921 C.A. Gardner;
Balmaningarra April 1916 H. Basedow12; nea Aligator Spring 27.VI.1949 R A.
Perry 2618; NW of Elgie, 17.1V.1955 M. Lazarides5098*); SW of Bedfod Down
17.IV.1955 M. Lazarides 5078%).
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3. CYMBOPOGON GLOBOSWB Henr. — Fig. 21. 5 5 -_1E

Cymbopogonglobosus Henr. in Fedde Reptr 22 106 1925 Blake in Proc
Roy. Soc Queensl 80(6) 71 1969 - Type The Moluccas Talialu Isl., Atjeh 61
(L, holo!).

Andropogonmoluccanus Backe ex Henr. l.e, pro syn

Culm ere¢ 100 — 20 cm high, glabrous Leaf-blade up to 60 cm !
long, 7 mm wide, glabrows or sometims ciliate towards the base Leaf .
sheats redd'sts ard polisha inside glabrous basal-sheath tomentose b

“Ligule up to 5 mm long %Iabrous Spathat panick comprisirg ore or
more globo® to elongate branchesoften interrupted up to 20 cm long,
9 cm wide; internods of man axis glabrows or pilose in the uppe part
spathea 17— 23 (25 mm long, 25 mm wide, the margirs remainirg -
flat a maturity, acuminate pedunct pilose in the uppe part Racems .
15— 20 mm long, erect rarely deflexed homogamos spikeles mud £
reduceg rachs internode ard pedices flat, 25 mm long, dense} pilose
hairsup to 5mm long  Sessk spikelé 4 mm long; lower glume narrowly
ovate-lanceolatel mm wide obtuse membrano-chartacequfiat on the
back concae a the base often narrowly winged 3 — 4-nerved awn 12 —
19 mm long Caryopse obovoid subterete 15 mm long 05 mm in
diameter Pedicellag spikeles 4 mm long; lower glunme linear, glabrous

HABITAT: Comma in lime store savanna at an altitude of 30 m 1
or occasionkin secondar grassland a an altitude of 100 m.

DISTRIBUTION: /The Moluccas (Halmahera Ambon Sub Isl.) ard
New Guinea the Cape York Peninsula Australia

MINOR VARIATIONS : Reinward$ specima from the Moluccas is very ;
mud like Cymbopogormprocerus. It has almog acuminag lower glume of te
the sessi spikelé with very faint nerves The panick is too incomplee L
to tell whethe it is globo® or elongated However the lower glume of
the sessié spikelé is narrowl ovae lanceolate showirg tha the speci
men belong to Cymbopogorglobosus.

This specis is closey relatal to Cymbopogon procerus havirg
equa raceme-basesa barren pedicellag spikelet densef pilose rachis
internodes ard pedicels ard a tall culm

Cymbopogomglobosuscan usualy be recognizd by the globo® panick
as is se@ in the type specima ard othes from the Moluccas It is
more difficult with sone of the specimea from New Guinea which hawe ' i Y
a slightly globo® to elongatd panice as in Cymbopogonprocerus. il L
However the obtu® lower glume of the sessié spikelé of Cymbopogon B M Py

T P —— e _-—
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FIG. 22 Scatte diagran of C. procerus «  ard C. globosus &

specias from Cymbopogorprocerus. Moreover the lengh of the pedunct
ard the awn can al® be usal to separat the® two species as is shown
in the scatte diagran (fig. 22).

MOLUCCAS. Amboing alt. 125 m, Robinson46; ibid., Reinwardt (L); Taliaku
Isl., Atjeh 61 (L, holo!; BO, iso!); Halmahea Isl., Galela 29.1X.1921 alt. 1 m,
Beguin 1800 (K, L, BO); ibid., Beguin 123; ibid., Teijsman (L.); Buru Isl., Mt.
Trawesj Djikumerasa 29.VI1.1936 alt. 100 m, Oersipuny 33.

NEW GUINEA. Merauke S Bivak, 23.111.1908 Branderhorst313; Misod
Isl., 10.X.1948 Pleyte 1156*); Lower Fly River, Nov. 1936 L.J. Brass 837;Baroka
April 1933 L.J. Brass 3713;Wuroi, Oriomo River, 1934 L.J. Brass 5725;Dam Isl.,
March 1936 L.J. Brass 6364.; Cae Vogd Peninsula Mine Bay Distr, 3.IV.1953
alt. 30 m, L.J. Brass 21874; North Sagara Valley, Miine Bay Distr, 30.V.1964 alt.
85 m, E.E. Henty NGF 16833; Poit Moresby 18.IV.1967 alt. 40 m, R Pullen
6767; Centrd Distr, S of Sogerj 5.1X.1962 alt. 50 m, R Schodde2906; Pot

"%
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Moresby 1918 C.T. White 3; Menapj Cape Vogd Peninsula 28.1V.1958 alt. 100 m,
R.D. Hoogland 22093; Moi Biri Bay, Milne Distr., 7-10.V.1953 alt. 30 m, L.J. Brass
22129; Gogd Valley, Madary Distr, 24.VI.1955 alt 60 m, R.D. Hoogland4955;
Roges Airstrip, Centra Distr, 12.VIL.1962 alt. 10 m, P.J. Darbyshire 642; Taska
Isl., Dwyer BG 504; S. of Binigiein Village, N. Distr, J.S. Womersley& P. Katik
NGF 43995.

AUSTRALIA. Cape York Peninsula Lockerbie SW of Somerset 1.V.1948 alt.
50 m, L.J. Brass18590; Mt. Molley, L.J. Brass 2545.

4. CYMBOPOGON BOMBYCINUS (R.Br) Domin

AndropogonbombycinusR. Br., Prod FIl. Nov. Hoi. 202 181Q Hacké in DC,
Monogr. Phan 6. 597 1889 — Cymbopogonbombycinus (R. Br.) Domn in Bibl.
Bot. 85 274 1915 Blake in Proc Roy. Soc Queensl 80(6) 70 1969 in Contr
Queensl Herh no. 17: 44 1974 — Type Australia R Brown 6175 (BM, holo}
K, iso!).

Andropogon lanatus R. Br.,, Prod Fl. Nov. Holl. 202 1810 — Andropogon
exaltatusvar. lanatus (R. Br) Hack in DC, Monogr Phan 6. 596 1889 — Type
Australia, R Brown 6174 (BM, holo!; K, iso!).

Andropogonprocerus var. schultzii Hack in DC, Monogr Phan 6: 595 1889
— Type Australia Poit Darwin, Schultz 60 (K, iso!).

Tufted grass cum 30—100 cm high, usualy glabrous nodes
shorty bearded Leaf-blade 15—2% om long 2—45 mm wide,
%Iabrous slightly rough below Leaf-sheath tinged with red glabrous
as4 sheatB pubescentoften curled as are the leaf-blades Ligule 3 —
55 mm long membranousglabrous Spathat panick erecf narrow
25 cm long, spathe@ 20 — 34 mm long herbaceoysmargn hyaline
gHabrous glabrows excep a little silky pubescere alorg the margirs of
the herbaceos part pedunat 6 mm long, pubescenupwards Racene
17—2 mm long, rarely deflexel & maturity, woolly, fragile, raceme
base stout slightly swollen woollﬁ, wider abowe a maturity, lowermos
pedicé shorte than the raceme-baseshomogamos spikelé very mud
reduced rachs internode ard pedicet stout denser woolly. Sessi
spikele conceald by the hairs lower glume deepy concave usualy
lanceolate 5 mm long 1 mm wide, acuminate membrano-chartacesu
nerveless glabrous awn 9 —18 mm long Caryopss obovod to sub
lobose 2— 5 mm long, 1 mm in diameter Pedicella¢ spikelé narrowly
anceolate acuminate lower glume glabrous 7-nerved

CHROMOSOME NUMBER: Australia 2n = 20 (Celarier unpubl)
2n = 20 (S. Jacobs). _

HABITAT: Hillsides in Eucalyptusforest grassland or in savannas

DISTRIBUTION: Northen pait o Australia

Cymbopogonbombycinuss perhag the mog distind of the specis
in ser Proceri; it can be recognized by the herbaceos spathea with
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spreadig hairs alorg the margirs of the herbaceosipart The racems
are usualy na deflexel ard the raceme-baseare equa] more or les

cylindrical, ard wider above Sone deflexel racems are alo found

ard the raceme-baseare slightly swollen with conspicuous! cupuliform
tips. The deflexel ard woolly raceme might seen to plae this specis
nea to ser Cymbopogonput it can be distinguishd from ser Cymbo-
pogon by havingextravaginh or mixed innovations ard a barren pedt

cellae spikele¢ consistig of two glumes

AUSTRALIA. Northern Territory. E. of Darwin, 26.111.1964
Adam 905; N. of Katherine 13.V.1952 M. Lazarides 2772; SW of Katherine
3.VL.1949 R A. Perry 2003; Kathering 17.11.1961 H. S McKee 8524; ibid., I.B.
Wilson 195; ibid., H.J. Tyack Bake 10; ibid., 21.111.1946 W. Hartley 11771; SW
of Innerway 5.VI.1948 R A. Perry 2353; SE of Wavehill 18.VI.1952 M. Laza-
rides 2900; N. of Tennam Creek 26.lV.1948 R A. Perry 632; E. of Borroloola
31.VII.1948 R A. Perry 1843; McAthur Riv., May, alt. 137 m, S.T. Blake 17770%);
SW. of Dorrisvak St, Flora Riv, 21.V.1952 M. Lazarides 2817;N. of Brunete
Down St, 6.VI.1948 P. A. Perry 1607; E of Limbunga St, 28.VI.1949 R A. Perry
2299; SW of Birrimbah 22.V.1948 R. A. Perry 2059.— Westermn Austra-
lia Nea Powelk Creek July 1922 C. E. F. Allen 665; BalmaningarraN. Kimberley,
April 1916 H. Basedow4, 106; E. of Denhan Riv., 19.VI.1949 R A. Perry 2530;
Springvale 16.1V.1955 M. Lazarides 5064; Karunjie 30.VI.1952 M. Lazarides
8148.—.Queensland Cape York Peninsula Aug, alt 170 m, L.J. Brass 19989;
Townsville 7.V1.1934 S.T. Blake 5943; S. Kenneg Distr, 21.V.1964 Adams;
Emu Park Curtis Distr., 3.111.1935 S. T. Blake 7877; Winton, April 1932 W. Davies;
ibid., June alt. 410 m, S T. Blake 6079; Gladstone March alt. 5 m, S T. Blake 12800;
Emu Park Curtis Distr., 3.111.19835 S T. Blake 7877; Winton, April 1932 W. Davies;
SW of Nebotownship 20.V1.1962 Story & Yapp 38; Gurulmundj E. Belson; S of
Tangoo] 17.V.1956 S.T. Blake 19989; Mt. Molley, April, alt 40 m, L.J. Brass
2463, 2545; Caste Hill, Townsville C.E. Hubbard& M.W. Winders 66196; W. of
Maroeba May, H.S. McKee 9470; Mt. Isa April, alt. 415 m. S.T. Blake 8796;
Normanton 18.V.1935 S.T. Blake 8947,Gilbett Riv., March 1931 L.J. Brass 1835;
Minerva, N. of Springsure July, alt. 400—4% m, S.T. Blake 6973;Pe& Down,
F. v. Mueller; Ne of Conjuboy 27.11.1954 M. Lazarides4189; betwe& Roekamptn
ard Westward 25.11.1927 C. T. White 8391; HughendenJure 1919 H.C. Hawthorn;
W. of Westmoreland 5.VI1.1948 R.A. Perry 1315; E. of Blackwater 29.IV.1971
R.J. Hendersonet a 899; Munduberne April 1931 H.S. Bloxsome 12;Morningtmn
Isl., Aug. 1966 J.P. Woolston; Middle Pergy Isl., 26.1V.1956 M. Lazarides 5633;
Souh Pergy Isl., H. Tyron; R Brown 6174, 6175; nea Gurulmundj Nev, C.E.
Hubbard 5148; Bowen N. Kennedy Jan, C.E. Hubbard 6550;Warrigal Febr, C.E.
Hubbard 7118. — New South Wales Originally collectel in the vicinity df
Canberra R.E. Celarier 2n = 20).

———————— ..

i |
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5. CYMBOPOGON OBTECTWS S. T. Blake

CymbopogonobtectusS. T. Blake in Univ. Queensl Pap Dept Biol. 2(3): 55
1944 in Contr. Queensl Herh no. 17: 49 1974 — Type Australig Queensland
Blake 6517 (BRI, holo, K, iso!).

Densey tufted grass cuim erect 45— 60 cm high, glabrous nodes
shortly bearded Leaf-blads up to 25 cm long 2 mm wide, more or
less flat, glabrows excep for silky pubescere a the ba® behird the
ligule, rough on the lower surface Leaf-shedt glabrous basa sheath
pubescent Ligule membrano-chartacequsp to 6 mm long, glabrous
roundel to obtuse Spathag panick up to 14 cm long, erect rarely with
tertiary tiers, spathea@ herbaceoysmargirs hyaline glabrows pedunct
woolly in the uppe part Racems deflexed woolly, 19— 23 mm long;
raceme-basestout slightly swollen lowermos pedicé very short shorte
than the raceme-basefhomogamos spikelé of 2 empy glumes rachs
internode ard pedices woolly. Sesse spikeld 5— 6 mm long; lower
glume lanceolag to ovate-lanceolateconcae in the lower part 1—1.5
mm wide, chartaceoysacuminatewingless with 2(4) conspicuognerves
awn 7—14 mm long pak brown Caryopse subglobose Pedicellag
spikelé 45 mm long; lower glume chartaceous7-nerved glabrous

HABITAT: In savanna ard semi-desdrareas

DISTRIBUTION: In Australia excep the northen part

In appearane this specie resemble Cymbopogonbombycinusn
that it has woolly raceme ard a herbaceos spatheole It differs from
the latter in haying a broade lower glume of the sessi spikelet as
shown in histogran (fig. 23) ard neary always deflexel raceme-bases

AUSTRALIA. Westem Australia. Roebournge Malyie Station 1899
Herb. A. Morrison; Swan River, Darling Range C.A. Gardner;ibid., Herb. A. Morri-
son; Kellerberring betwea Northan ard Merredin Sept 1897 R.B. Leaky; nea
Northampton 1909 A. Morrison; Murchisson Herb. Oldfield; Bruce Rock F. Howard
185; betwea Ashburtm ard De Gray River, E. Clement; Swan River, Herb.
Drummond. — Northerm Territory. Mt Olga 22.VI.1926 H. Basedow
100; E. of Alice Spring 5.111.1953 R.A. Perry3215; abodu 20 m Glen Edith, 25
VI.1959 G. Chippendale 6278— Queensland Betwea Bolland ard Cunna
mulla, Jan, C. W. Winder; Nea Cunnamulla April, C. T. White 11580; nea Dirran
bandj 9.111.L1936 S.T. Blake10742; Jerichg 27.X1.1935 S.T. Blake 10264; Charle-
vile, 19.X.1945 M.S. Clemens; betwe@ Charlevile ard Westgate 20.IV.1934
S.T. Blake 5416;ibid., S.T. Blake 5399; Chincilla, 1931 R.S. Beusley118; Miles,
E. Belson; Mt Isa Township 15.111.1954 M. Lazarides 4370; betwea& Inglewoal
ard Milmerran 20.1.1934 C.T. White 9778; Munduberra H.S. Bloxsome 92; top
of Dividing Range Wandoan E. Belson; Wyberda 19.1.1933 S. T. Blake 4557; ibid.,
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FIG. 23 Histogran of C. obtectus(1) ard C. bombycinus(2).

S.T. Blake 6UU\ Woodstock Weg of Winton, 29.VI.1934 S.T. Blake 6517. —
New South Wales Broken Hill, 22.X1.1919 A. Morris; Wellington Valley,
Cunningham; Tiboobura 16.X.1949 E.F. Constable11157; Mt. Harris; N. of Warren
29.IV.1952 E.F. Constable 20360*); Castlerca River, Ch. Moore 122; W. of
Singleton 11.V.1960 R Story 7392; SE of Ulinda 17.111.1968 J.C. Morron 16;
Baurke Byrack 22.X11.1934 G. Vickery 12950; Herb. Morrison. — South Aus-
tralia. W. of Everad Range 19.VI.1891 R Helms; Armandillo, Barton Herb.
Midler; Bilwill H5.

6. CYMBOPOGON GRATUS Domin

Cymbopogongratus Domin in Bibl. Bot 85 274 1915 — Type Australig
N. QueenslandDomin II. 1910 (PR holo.)

- Culm 35 cm high, erect Leaf-blade up to 20 cm long glabrous
slightly rough 2—4 mm wide. Leaf-sheath g?labrous basé sheatls
densef tomentose Ligule not more than 1 mm long Spathag panick
not more than 20 cm long, spathea herbaceoys20 — 21 mm long,
margirs hyaline glabrows excep for the lower patt with silky long
hairs peduna 6 mm long Racems woolly, rareE;/ deflexel a matu
rity; rachs internode ard pedicet slender woolly, the longe$ hair

19717 SOENARKQ The genus Cymbopogon 2%

being 7 mm long, raceme-baseslender lowermos pedicé more or les
as long as the raceme-basesiomogamosi spikeles absent Sessi spike
let awnless 45 mm )ong, conceald by the hairs lower glume lanceolate
subchartaceau 08 mm wide, flat to shallowly concave 3-nerved
Caryopse narrowly obovae 2 mm long Pedicellag spikelé 3 mm long;
lower glume narrowly lanceolate glabrous

HABITAT: Savannagson hill slope on blak soil.

DISTRIBUTION: Northen QueenslandAustralia

When Cymbopogongratus was first describe by Domin (1919 it
was basel only on ore singlke specime collectel by himsef in Chillagoe
Australia Blake (1969 considerd this specie as a hybrid betwea
Cymbopogorbombycinusard Cymbopogorrefractus’,it resembls Cym-
bopogonrefractus in foliage shot ligule ard reducel awn Sine the
morphologicé similarities with Cymbopogonrefractus are insufficiert
ard Cymbopogorgratus possese slendey equa raceme-basesa herba
ceols spathea ard heterogamasispikeld a the ba® of the lower raceme
this specis is therefoe acceptd as distinct

AUSTRALIA. Queensland North of Hughenden Mt. Emu, Febr,
Hubbard 7S59. [

7. CYMBOPOGON AMBIGUUS (Steud) A. Camws — Fig. 24

Cymbopogonambiguus Steud, Syn Pl Glum 1. 385 1845 — Andropogon
exaltatus var. ambiguus (Steud) Hack in DC, Monogr Phan 6: 596 1889 —
Cymbopogonexaltatusvar. ambiguus (Steud) Domin in Bibl. Bot 85 273 1915 —
Cymbopogonambiguus (Steud) A. Camis in Rev Bot Appl. Colon 1: 290 1921
Blake in Proc Roy. Soc Queensl 80(6) 70. 1969 in Contr Queensl Herh no. 17
39. 1974 — Type Westen Australia Baudin's Exp. (P, holo!).

Tufted grass culm erect 55 — 60 cm high, terete usualy glabrous
Pubescemn the uppe partt of the internodes Leaf-blads very narrow
iliform to flat with very long tips, up to 2 mm wide, less than 35 cm
long, often rigid, glabrous ver)é rough Leaf-sheath glabrois some
times with auricles bas sheatls tomentose Ligule 19— 9 mm long,
tglabrous membranous Spathag panick up to 20 cm long with velry
ew to mary racemesrarely with seconday tiers, spathea 49 mm long,
glabrous chartaceous Racems 15—20 mm long hardly deflexed
raceme-bageard lowermos pedicé almos equaJ more or less filiform,
homogamos spikeles absent the lowermos sessi spikelé hermaphre
dite ard awned rachs internode ard pedices more or less flat, woolly.
Sessi 55 — 65 mm long, awned lower glume ovate-lanceolateacumt
nate 09 mm wide, chartaceous ve;e?/ narrowly winged flat, slightly,
concae inthe lower part 3— 4-nervel (clearly, sea in the uppe par) ;
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awn 15 mm long Caryopse oblanceolatesubterete2 mm long 1 mm
f in diameter Pedicella¢ spikelé¢ 3—4 mm long, lower glume linear,
06 — 0.7 mm wide, glabrous 7-nerved
HABITAT : Inrodk crevice in shallav sand o the semi-desdrareas
comma in Eucalyptusforeg ard in danp places
DISTRIBUTION: Widespred in Australig very rarely in Timor Isl.

- Cymbopogonambiguusis easiy recognize by the woolly raceme
with similar raceme-basesard by the heterogamasi spikelé¢ a the ba®
of the subsessd raceme It is unusué for the genws as all the othe
membes hawe a par of homogamos spikelet There is no doubt how
ever, tha this specis belong to the genis Cymbopogonsine it has an
obtue calluis ard a 2-keelel lower glume of the sessi spikelet more
over, the plant is aromatic

Cymbopogorambiguusis often confusé with Cymbopogonbomby-
cinus ard Cymbopogonobtectusas three of them hawe woolly racemes
but the absene of the homogamos spikele in the forme clearly distin
guishes Cymbopogormmbiguudrom Cymbopogormombycinusard Cymbo-
pogonobtectus. Intermedia¢ specimea betwe@ Cymbopogorambiguus
ard Cymbopogonbombycinusare found and are considerd as hybrids
which are discussé in the following section

AUSTRALIA. Westem Australia. Pot Hedland 1905 W.H. Fitz-
gerald 79; Bar Smithh Range 26.VI1.1931 C. A. Gardner 2417; Murchiso Distr.,
F. Howard 184a; Mt. Barrd Well, Murchis;m River, Oldfied 235; Yandonooka
Maddox; Laverton, 5.IV.1903 J.H. Rowe; E. of Meekathasa 26.111.1959 N.H.
Speck757; Marble Bar, 1938 Stewart287; proh Perth A. Morrison 841; N.W. coast
Pebr 1818 Cunningham (Capt King's 1¢ voyages) Drummond; Dampie Arch,
1877 F. van Mueller. — Northermn Territory. NW. of Tennam Creek
25.IV.1948 R A. Perry 581; Alice Spring 1922 C. E. F. Allen 551; J. B. Cleland 21,
W. of Alice Springs 23.VIIl.1932 J.B. Cleland 13; Nappeshp Creek 22.X1.1961
H.S. McKee 8569; S\W. of Alice Springs 22.V.1953 R A Perry 3514; ibid., 4.I1X.
1955 R A Perry 5373; Ayers Rock 7.X.1956 M. Lazarides 6145; SW. of Lucy

\ Y ! Cre&k St, 8V.1955 M. Lazarides 5228; nea Hermansburg 17.VII.1929 J.B.
= | i) 171 | Cleland H106; ibid., R.T. Patton 5; Mt. Lietz, 16.VIII.1932 J.B. ClelandL2; Mt.
E ) ¥ ¥ A ' Ultin, 1.1X.193Q J.B. Cleland H87. — Queensland Duchess Gregoy North
™ b ﬂ |'- .-| I; £ Distr., May, alt. 400 m, S T. Blake 111530; Mt. Brandon 8.IV.1936 alt. 700 m,

o i G R S.T. Blake 11156; Mt. Alpin, N.E. of Dajarrg 6.1X.1956 M. Lazarides 4067%).

i_ :.I : ) '@l — NewSouth Wales. S. of Corona 14.IV.197Q J.C. de Nardi 445;
3 *—-h - Ay

N.W. of Wicannig 20.V.1969 J. C. de Nardi 268. — South Australia.
Nepabuna Flinders River, 26.V.1937 J.B. Cleland SA 3137; Southen Flinders
FIG. 24 Cymbopogonambiguus: lower glume (a), uppe glume (b) ard lemnma of
the lower floret (c) of the sessié spikelet ard grain Fd); after van Steenis18577.

=

[ -1

Range 31.11.1966 B. Copley 1031; Sout Parg Jan 1903 Max Koch 59; Lake
River, nea Adelaide 10.X1.1884 J. G. O. Tepper; Porcupira Hill, S. of Musgrawe
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Eyre, Nov. 1875 Andrews172; Mt. Lyndhurst Nov. 1898 Max Koch; Litle Pama
Pak St, 29.X.1966 J. Z. Weber186.

TIMOR. Platear of Baucay 16.XI1.1953 alt. ¢. 33 m, C. G. G. J. van Steenis
18577.

CYMBOPOGON BOMBYCINUS X CYMBOPOGON AMBIGUUS

Cymbopogorambiguusdiffers from Cymbopogorbombycimisby the
absene of the homogamos spikeles togethe with the 3—4 nervel lower
glume of the sessi spikelet Morphologicé difference betwea the two
specis are se@ in the table 11

In Australig C. bonbycimtsis fourd in the northen part wherea
C. ambiguusis widespred (fig. 20). The hybrids betwea the two
specis are fourd in the northen part of Queensland

The Hybrid Index was usel to analyz the hybrids (Andersm 1949)
The charactes ard the scorirg are given below

Table 11 MORPHOLOGICA. STRUCTURE OF C. BOMBYCINUS,
C. AMBIGUUS AND THEIR HYBRIDS

C. bombycinus C. ambiguus Hybrids
Homogamos presen absem absent very rarely
spikeles presem
Lower glume of nerveles 34 nervel nerveles to
the sessi 2-nervel
spikeles
narrowly lanceolag narrowly
lanceolag lanceolag
membrane chartaceosi membrane
chartaceosi chartaceos to
chartaceosl
Raceme-base more or les slende slende
swollen
1. Homogamos spikeles present O
absent 2
2. Lowe glume of the sessi spikelé : nervelessO
2-nerved 1
3-4nerved 2
3. Lower glume of the sessit spikele : narrowl lanceolate 0
lanceolate 2
4. Lower glume of the sessi spikele membrano-chartaceau®
> chartaceosl .2

.
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5. Raceme-base swollen 0
slender 2
6. Lengh of the amn (mm) 9—13:0
14—16:1
17—20: 2
7. Rato length/widh of 8 ard over. O
the lower glume of the 71—79 1
sessié spikela 7adles : 2

The resuls are given in the diagran presentd in fig. 25

[
£n

mah — M
=] &n =]

n

MNumber of individuals

2 4 6 8 10 12

Index value

14

FIG. 25 Hybrid index of C. bombycinus(a), C. ambiguus(b), ard the hybrid (c).

AUSTRALIA. Queensland Pois;m Creek 90 miles north of Hughenden
April 1935 S.T.Blake 8U90; Pentland North Kenneg Distr,, S.T.Blake 8381;Pott
Curtis Distr, Coomingldh Range May 1956 S.T. Blake 19998.
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Ser. CYMBOPOGON

Cymbopogonser SchoenanthiStag in Kew Bull. 1908 350 1906

Perennial tufted grasseswith innovatiors intravaginaj cuim erect
Leaf-blads filiform to narrowl linear ard flat, narrov a the base
both surface very rough glabrous leaf-sheatd glabrous bas& sheatls
glabrows or ?ube_scemt ligule roundel or truncate Spathat panick
narrow, usualy with very tew ?occasmnajl numerouy racemes rarely
compound Racems usualyy deflexel a maturity, raceme-baseunequal
the lower ore often swollen ard fused with the swollen lowermos pedice)
not swollen rachs internodes ard pedice$ densef pilose alorg the
margins glabrows or minutely puberulos to densel pilose on the back
Sessik spikelé awned lower glume wingless concae on the back
Pedicella¢ spikelé compoud of two glumes ore or two lemmas ard
ore mak flower.

TYPE SPECIES CymbopogonschoenanthuqL.) Spreng

DISTRIBUTION: Africa to Himalayg but mainl in the Sahare
Sindian Regim ("g- 2°)-

This series can be recognizd by the narrow wingless concae lower
glume of the sessi¢ spikelet pilose racemesard filiform to narrov leaf
blades with a narrov base The series can be divided into two groups
which differ only slightly ard a third more distina group The grougs are

(1) rachs internods ard pedice$ pilose alorg the margirs ard on the
back lower glume of the sessi spikeld sharpy 2-keeled subcharta
ceos (Schoenanthugroup

(2) rachb internodes ard pedicet pilose alorg the margirs ard in the
uppe part often glabrows on the back lower glume chartaceos
with roundel keek a the ba® (Floccosusgroup

(3) rachs internods ard pedicet slightly swollen more or les
glabrous lower glume of the sessi spikelé chartaceous with
roundel keek (Microthecagroup) Note the plans are na aro
matic ard the rachs internods hawe more or les V-shapé tips
which do not occu in the othe membes of Cymbopogon.

In groups (1) ard (2) the specis are vely closey relatel to ore
another In the first groy the chigd characte useal to differentiae the
specia is whethe the lowermos pedicé of the sessi racene is swollen or
not In the second grow ther are more characterssud as the structue
of the lower glume of the sessi spikel¢ ard the numbe of heterogamos
pairs in the uppe racemesusel to distinguih betwea the species
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FIG. 26 Distribution of C. schoenanthussubsp proximus < (lower glume of
sessié spikeleé hairy) T$ Qowa glume of sessk spikelé glabrous) C. schoenanthus
subsp schoenanthtis*s A\, C. floccosuse , C. plurinodis » , C. commutatus* .

It is interestiy to note that in all specis of this series the racems
are coatel with a thick laye of wax The wax often coves the sessi
spikelet ard makes white deposis on the concae surfa@ of the lower
glume The leaf-blads are al® coatel with a thin laye of wax
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In the third group which includes C. gidarba ard C. microtheca,it
seens tha the wax is absent The® two specis are na aromatc
althoudh Hacke (1889 did mention "mild terebinthine! The® two
specis are not easiy accommodate in this series althoudn the structue
of the lower glume of the sessi spikelé suggest that they could belorg
here On the othe hard there is no obviows gents to which they coubd
be transferred ard they seen insufficiently distind to justify settirg
up a new genus

8. CYMBOPOGON SCHOENANTHWS (L.) Spreng

Andropogonschoenanthut., Sp P, ed 1, 1046 1753 — Cymbopogorschoenan-
thus (L.) Spreng. Pl Pugill. 22 14 1815 Stag in Kew Bull. 1906 308 & 352 1906
in Prain Pl Trop. Afr. 90 268 1919 Chiovenda Gram Ess 15 1919 Maire &
Weiller, FI. Afr. Nord 1. 286 1952 — Type.Plukenet specimen(BM, holo!).

Andropogonlanigerum Desf, Fl. Atl. 22 379 180Q Hacke in DC, Monogr
Phan 6. 598 1889

Andropogon circinatus Hochst ex Steud, Syn Pl Glum 1. 387 1854 —
Type Arabig W. Schimper 789 (K, iso!).

Culm erect 20—13® cm high, glabrous Leaf-blads filiform to
flat, 1.5—4 mm wide, rough below Leaf-sheath glabrous slightly
rough often auricled Ligule 145 mm long, truncaé or rounded
glabrous Spathat panick erect 10—3 cm long, spathe@ 15—3% mm
long, glabrous pedunat 3.5—2% mm long, slender sparsel tomentos
in the uppe pait or sometime glabrous Racems 13—2 mm long;
lower raceme-basna swollen fused with the swollen lowermos$ pedice]
rachs internods ard pedicet densel pilose alorg the margirs ard
on the back Sessk spikelé 4—7 mm long, lower glume narrowly
lanceolate subchartaceoy9.8—09 mm wide, acuminate concae on the
back glabrows or minutely tomentosg awn 6—9 mm long. Pedicellag¢
spikelé 5—7 mm long, lower glume lanceolate glabrous (3)7-nerved

C. schoenanthuss characterize by havirg densel pilose racemes
a subchartaceoysconcae lower glume of the sess# spikelé ard a
swollen lower pedicel

The two subspecie hawe differert distribution pattern subsp
schoenanthusoccus in northen Sahaa wherea subsp proximusin
southen Sahara Subsp proximusdiffers from subsp schoenanthusy
having shorte racemesawrs ard pedunclesard the lower glume of the
sessié spikele minutely tomentos on the back (See scatte diagran
fig. 27)

k
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FKS 27. Scatte diagran of C. schoenanthusubsp schoenanthusnd subsp proximiu;
» lower glume of sessié spikeleé glabrous
O lower glume of sessi¢ spikelé pubescent .
e awn > 8% mm long;
tf aWn < 812 mm long.

Subsp SCHOENANTHLS

Tufted grass Leaf-blade usualy filiform. Peduna 8—2 mm

long, spars% tomentos in the uppe part Racene 20—2 mm long.

Iéower lume of the sessié spikeld glabrows on the back awn more than
mm Tong.
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HABITAT: In semi-desdr areas low limestore hills or open story
grounds

DISTRIBUTION: Moroccq Algeria, Souh of Saud Arabia Yemen
and North of Somala (fig. 26).

USES: This plant was mudh esteemd by the ancien Greels ard
Romars ard is usal for medicind purposs armd sometims employel in
perfumery

MOROCCQ Roa betwea Taroundah ard Marrakech 7.V.1961 13® m,
de Wilde & Dorgelo 2208; Geb¢ Erbib, nea Marrakech 20.1V.1936 N.D. Simpson
S62U; Erford, 27.IV.1939 P. Davis 592; El Defilia, April 1913 C.J. Pitard 3786.

ALGERIA. No definite locality, E. Cosson (Kralik 95).

SAUDI ARABIA. Jidda Febr, Tiphin 132; ibid., W. Schimper 789 (type
of Andropogon circinatuHoclist ex Steud.) NE of Jidda 1. IV. 1949 alt. 19 m,
A.C. Pratt 1236; alorg SAMS Re N. of Jiddg 6. I. 1953 alt. 19 m, H. Schwan30;
Jidda-Meca Rd, Febr, alt. 130 m, A.C. Pratt 1584; Jidda-Mold Rd, Feh 194Q
alt. 65 m, A.C. Pratt 246; El Birka, Meinertzhagen;no definite locality, Plukenet;
Buraiman 16 1. 1947 alt. 65 m, D.V. FitzGerald16720; Huraichlg 20. |. 193§ alt.
900 m, Wake field exp. 21Wad Arika, 12 II. 1946 W. Thesiger; Jebé Dhalm 19
IV. 1947 D.V. FitzGerald 1695011; Wad Saylet 4. I. 1890 M. Deflers UL

SOUTH YEMEN. Wad Idin, E. of Aden April 1961 O. Kerfoot 3005; Saihu
area 27. 1. 1952 alt. 69 m, Gilliland 1,109; Agabe Halhal 30 1V. 1919 H.V. Wiss-
mann 2579*) ; Wad Dijari, 4. V. 1939 H.V. Wissmann2673.

OMAN. Muskat 28 1. 1893 J. Borrmuller 701,.

SOMALIA. Duwi, 19 X. 1932 alt 120 m, J.B. Gillett 4371; Dikhil Dat
Paim Grove 12 X. 1968 alt. 439 m, H. Lavranes685813; Erigave 7. X. 1941 alt.
13®M m, E.F. Pock 260; Waga Mt., Philips K239; Hudin, 25 X. 1944 Glover &
Gilliland 169; Buran C. Collenette 89;Harme 23 X. 1929 alt. 79 m, C. Collenette
172.

subsp PROXIMUS (Hochts ex A. Rich) Maire & Welller

Andropogonproximus Hochtst ex A. Rich, Tent Fl. Abyss 2 464 1851 —
Andropogon jwarancusa subsp proximus (Hochtst ex A. Rich) Hack in DC,
Monogr. Phan 6: 601 18389 — Cymbopogomroximus (Hochtst ex A. Rich) Stag
in Prain Fl. Trop. Afric. 9: 271 1919 — Cymbopogon schoenanthsabsp proximus
(Hochtst ex A. Rich) Maire & Weiller, FI. Afr. Nord 1: 287 1952 Claytm in
Hutch & Dalziel Fl. Weg Trop. Afr. 3(2): 482 1972 — Type Ethiopig Schimper
1792 (K, isol!).

Leaf-blade filiform to flat. Pedunok 3.5—6 mm long, glabrous
Racems 13—2 mm long. Lower glume of the sessi¢ spikeld minutely

tomentose very rarely glabrous awn 6.7 mm long.
HABITAT: Openr woodlands savannassemi-desertg, -.p= ,
DISTRIBUTION: Wed Africa to Sudan and Kenya VN Ul

EE———— S
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USEs Usda by native in Ghara as antidoe for snale bite; useal
also for thatching

MAURITANIA . Trarza 19.1X.1958 D. Sadio 251; El Hagne Plateau 28
VII1.1934, T. Monod 2102; Tioulit, 10.IV.1959 Bonetti 59/24.

MALI. Kare nea Dioura Nov. 1954 J.J. Davey 143; Gaob Ansongo 15.1
1932 A. Chevalier43042; Ansongo Sept 1927 O. Hogerup 330; J.F. Rogeon 466;
A. heelercq 42695.

GUINEA. Falama 24.111.1949 D.H. Winkoun; SW of Ouaggadouggn4.X.
1968 alt. 304 m, Scholz la; W. of Banfora 4.V1.1962 alt. 300 m, A.J.M. Leeuwen-
berg 4299.

IVORY COAST. Boure Nat Park Jehinj 24.VI.1963 R.A.A. Oldeman
328.

GHANA. NE of Nakpanburi 26.X.1958 R Rose-Innes30742; Tong Hills,
3.VI.193Q T.L. Wililams 520; S. of Bolgatonga R Rose-Innes30238; Saboba
Dogomta Distr, 20.111.1958 F.H. Hepper & J.K. Morton A3115; Tuma Town,
29.V1.1963 R Rose-Innes 31710nea Bawkuy F.R. Irivine 4605; Kaleo Hill, Wa,
2.V.1956 CD. Adams4008; Birifu nea Lawra Aug. 1948 C. A. Thorold 218; nea
Lawra, CD. Adams 4015; Zuarungy 30.XI1.1935 G.K. Akpabla 399; ibid., Jure
1938 alt. 3 m, C Vigne 4548. -

TOGO Kance Village, 3.X.1960 R Rose-Innes31405.

DAHOMEY. Atacora 16.V1.191Q alt. 450—5®% m, A. Chevallier 24075.

NIGERIA. Betwe& Mongoru ard Kukawa F. Golding 4 Sokotq 19.1X.1968
P.N. de Leauw 2032;ibid., July 1919 J.M. Dalziel 486; N. of Sokotq Sept 193Q
J.H. Palmer 10; Kukana, 25.111.1962 G. Jackson2597.

NIGER. Agades 20.11.1970 alt. ¢. 500 m, P.N. Bradley 16; Mt. Tarraouaji
Sept 1942 alt. 90 m, L. Chopard & A. Villiers.

SUDAN. Semeth 23.X.1962 G.E. Wickens 718; Sugura Gedaré Distr., 23
IX.1951, alt. 18 m, B. Beshir 134; El Fashe Darfur Prov, 9.X.1947 M.N. Harrison
86; Wady O Mareg,-G Schweinfurth561; Lokomoringang 9.VI.1953 alt. c. 65 m,
S.H. Padwa 266; nea Khartum A F. Braun 687; Nuba Mts, Tolodi, 11.V.1930
D. Simpson7725*); Soturta area 8.11.1964 G. Schweinfurth1041; Haiban Distr.,
1971, Osman Alatif B9/71; Zalingei 1971 Osman Alatif B16/71; Jebé Marra 30
X.1964 alt. ¢. 11®M m, G.E. Wickens2800; R.E. Massey.

ETHIOPIA. Ailet nea ha spring 18.11.1892 G. Schweinfurth& D. Piva
462; Mt. Jelajeranne20.X.194Q Schipmer 1792.

KENYA. Nea Karpendo VI.1957, D.J. Pratt 5722; Akoret Baringg 4.VI.
1957 alt c. 120 m, D.J. Pratt MS 22; S of Tarkama 6.1.1970 alt. c. 890 m,
B. Mathew 6670: Larda Gash nea Lake Rudolf 2.1X.1944 alt. c. 69 m, Joy
AdamsonB 3589.

9. CYMBOPOGON JWARANCUSA (Jone$ Schult

AndropogonjwarancusaJone in Asiat Res 4: 109 1795 Roxburgh Fl. Ind.
1: 279 182Q Hacke in DC, Monogr. Phan 6: 599 1889 — Cymbopogon jwarancusa
(Jone$ Schult, Mant 2: 458 1824 Stag in Kew Bull. 1906 313 354 1906 Bor
in J. Bomh Nat Hist. Soc 52 178 1955 — Type India, Lmcknow
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Culm erect rarely geniculate, 166 cm high, nodes often swollen
Leaf-blads whitish, smooh glabrous basal-sheath glabrous flat or
curled Ligule 0.5—3 mm long , membranous Spathat panick erect
15— can long Racems 13—2 mm long, lowermos pedicé ard lower
raceme-bas not swollen ard not fused rachs internods ard pedices
densegy pilose alorg the margirs ard on the back Sessi spikelé 4.5—
55 mm long, lower glume lanceolate 0.8 mm wide, subchartaceoushat
lowly concae on the back glabrous nerveles or 1—2-nerved awn 7—10

mm long Pedicellag spikelé 6 mm long; lower glume lanceolate 0.8—1
mm wide, 3—7-nerved

C. jwwrancusabelong to the groy which has a sharpy keelal
lower glume of the sessié spikelet It differs from its relatives by havirg
flat raceme-bas ard lowermos$ pedicel

The two subspecie are vely clos to ore another Previows authos
(Stag 1906 Bor 1959 distinguishd jwarancusafrom olivieri by its
curled basé sheaths In fact, it is na as clea cut for in subsp jwaran-
cusa the basa sheatks are often not curled The differences betwea
the two subspecie are shown in the scatte diagran (fig. 28). Thewe

seens to be an ecologich difference but only partid geographicasegre
gation

4 * & subsp. jwarancusa

. - * subsp.olivieri
S
*xY -

2 * '
.%)

2 * * Kk ok ok K * *
O *
.E -
?; 1 T asy w% 8% s s 0 o
i e ee oF o h. L -. " .

20 40 60 80 100 120 140
Height of plant (cm)

FIG 28 Scatte diagran of C. jwarancusasubsp jwarancusa ard subsp
L olivieri
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SUbsp JWARANCUSA

Basa sheats more or les curled ligule less than 1 mm long

CHROMOSOME NUMBER: India, 2n = 20 (Ragh & Arora 1958
Mehra e al. 1962 Gupt 1969a)

HABITAT: Waet grasslands

DISTRIBUTION: Westen India (Punjal) ard Pakistan

USES Usda to restran ary kind o feve in India, to purify the
blood al® useal for cough chronc rheumatisn etc The essentik oil
contairs piperitore ard carere (Guentherl954 Gupta 1969)

INDIA- W. Himalaya Gorakpu Distr, 26.111.1898 J.F. Duthie 22892;
Lachnipur 15.Iv.1898 J.F. Duthie 22981; Tihri Garhwa) 1871 alt 800—9® m,
Falconer404 17.vV.1893 alt. 1000—130© m, J.S Gamble 12922; Tors Valley, May
1895 alt. c¢. 10 m, J.S. Gamble 25444; J.F. Duthie 15579; V. Jackquemant 278;
Kandig 12.1X.1943 alt 250 m, W.N. Kolz 21719; Bijrani, 9.V1.1902 J.F. Duthie
26012; Gilgit, 1885 Gilles 237; Kumaon Royle; R Strachey& J.E. Winterbottomb5;
Ranig Hissa Distr., 17.1.1886 J.R. Drummond21106; Punjah Hooker & Thomson;
Khelam 8.X.1962 alt 10® m, J.R. Drummond15102; Shahpu Distr, 15.1X.1902

Y J.R- Drummond 14587; Chantata 24.1.1886 J.R. Drummond 21101; Kulu, 19.IV.

1931, W.N. Koelz 1882; Assam Lohit Valley, 19.V.1950 alt. c¢. 14® m, F.K. Ward
19480; Goulpara 1.X11.1912 R.S. Hole; Menoka 16.11.1952 W.N. Koelz 29277;

Fores North Oudh 187Q R Thompson375; C.B.L. Allahabad 1964 E.K. Janaki
Ammal 1001; Wallich 879S.

PAKISTAN. Kahot-Hangu N.W. Frontier April 1957 R.R. Stewart28247;
nea Karachj 6.V.1969 Sultan-al-Abedin 2749*); Nagarparker 16.1X.1968 S.I.

Ali 1517; betwee Samtsa to Gnadar 29.11.1971 Sultan-al-Abedin & A. Husain
6320.

NEPAL. N. of Sallyon 30.111.1952 alt c¢. 12® m, O. Polunin & al. 3753.

subsp olivieri (Boiss) S. Soenarkp comb.nov.

Andropogonolivieri Boiss, Diagn Pl Or, ser 1, no 5 76 1844 — Cymbo-
\pogon olivieri (Boiss) Bor in Notes Roy. Bot Card Edinh 25 63 1963 — Cymbo-
pogon jivaraneusa subsp olivieri (Boiss) S. Soenarkp comb. nov. — Type lIraq,
Mesopotamia Aucher 2955 (K, iso!).

Cymbopogonladdakensis B.K. Gupta in Proc Ind. Nat Acad Sc sect B,
71: 9. 1970 — Type India, B.K. Gupta 37 (Dehma Dun, holo, K, fr.!).

Basd sheatk hardly curled ligule more than 1 mm lon

CHROMOSOME NUMBER: Irag, = 20 (Goud 1956) India, 2n =
20 (Gupt 1969

HABSITAT: ry grasslands alt up to 900 m. (often more than
m).

DISTRIBUTION: Weg Pakistan Punjd to Iraq
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IRAQ. Mesopotamia Aucher 2955; Kotschy 386; Mosul 15.V.1939 B.E.
Baylies 128; S. of Mosul 27.vV.1948 alt c. 300 m, J.B. Gillet 11170; Ain Sifin,
10.V1.1932 Salim Effendi 2565; Jarmq 19.V.1955 H. Helback 1821; Altun Kufir
on Za River, 8.VI.1933 E. Guest 4024; Qama Tafu, 15.V.1932 E. Guest 1977
NW of Paluja 4.V.1957 A. Rawi20249; Tanurah 1958 M.E.D. Poore 567; Kharazin
10.X.1929 F. A Rogers 412; N. of Amarah 2.VI.196] Hazim & Nuri 30638A;
Kirkuk, 30.IV.1933 E. Guest4375; N.E. of Kirkuk, 6.V.1959 Rawi ¢ al. 27884;
Jebé Hamrin 3.V.1956 E. Guest 15553; Diang 20.1X.1956 alt 63 m, E. Guest
& Husham 15875.

IRAN. Rotd Bartak 1.11.1940 A Parsa 569; Khouzertan 20.IV.1959 Pahat
101 HE; nea Mandali 2.VI.1957 A. Rawi 20653; Kurkuz, 1867 C. Haussknecht
1070a,,

SOCOTRA Schweinfurth 405; Balfour et al. 275, 379; Smith & Lawranos
596.

PAKISTAN. Sind betwea Karach ard Dady 5.V.1965 J. Lamond 843; nea
Surah 5.VI.197Q M. Qaiser 1214.

AFGHANISTAN. Ziarah 15.V1.1962 alt 253 m, R.R. Stewart562; nea
Kandahar 21.V.1948 alt. 900 m, M. Koie 20916; betweea Girishkk ard Kandahay

25.IV.1964 alt. c. 800 m, P. Furse 5581; 11.V.1884 J.E.T. Aitchison59; 4.VI1.1885,
J.E. T. Aitchison 762.

INDIA. Kashmir Nitar Valley, 3.VIII.1892 alt. c. 18® m, J.F. Duthie 12335.

BALUCHISTAN. 3.Vv.1949 G. Charf 121Q 12.IV.1956 J.J. Norris 176.
10. CYMBOPOGON SENNARENSS (Hochst) Chiov.

AndropogonsennarensisHochst in Flora 27. 243 1844 — Andropogon jwaran-
cusa var. sennarensis (Hochst) Hacké in DC, Monogr Phan 6. 60Q 1889 —
Cymbopogonsennarensis(Hochst) Chiov, Gram Ess 16 1909 Stag in Prain FI.
Trop. 90 27Q 1919 — Type Sudan Sennay Kotschy 187 (K, iso!).

Culm up to 70 cm high, smooth glabrous Leaf-blads linear, erect
up to 40 cm long, 2 mm wide, glabrous rouch below Leaf-shedt slightly
rough glabrous basé& sheatl glabrous cf)athaﬂa panick 40 cm long,
branched branche elongated lowermos nodes barren spathe@ 16 mm
long, glabrous pedunat 3—4 mm long Racene 15 mm long, pilose
lower raceme-basvery short na swollen ard nat fused with the swollen
lowermo$ pedice] rachs internode ard pedicé densel pilose alorg
the margirs ard on the back Sessi spikel¢é 65 mm long, lower glume
lanceolate subchartaceous08 mm wide deepy concae on the back
glabrous awn 7 mm long Pedicellag¢ spikelé 55— mm long; lower
glume lanceolate 1 mm wide, 7(Il)-nerved

HABITAT: Savannas

DISTRIBUTION: Sudan

This specis is relata to C. schoenanthusubsp proximus by its
shot racems ard peduncle ard its swollen lowermos$ pedicel
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SUDAN. Sennar Oct 1837 Kotschy 187; Cordofan April 1837 Kotschy 119;
Jebé Marra Wad Targ 12 VIII. 1963 alt. c¢. 12® m, Blair 143.

11. CYMBOPOGON DIVARICATUS Stay

Cymbopogondivaricatus Stag in Prain Fl. Trop. Afr. 9: 278 1919 Type:
ASomalia Drake Brockman 411(K, iso!).

Culm 65 am high, wiry, glabrous Leaf-blads filiform, up to 30 cmn

long, usualy glabrous rough below Leaf-shedt glabrous bash sheal
often minutely pubescent Ligule rounded 3 mm long Spathag panick
20 cm long, narrow very rarely with secondayr tiers, spathea 24—24
[mm long pedunat 15 mm long Racene 20—3 mm long 56 par
of spikelets lower raceme-bas nat swollen ard nat fusel with the
' swollen lowermos pedice] rachs internode ard pedicet pilose anrg7
the margins more or les pubescenon the back Sessi¢ spikelg 5—
mm long; lower glume 0.7—08 mm wide, shallowly concae in the lower
[Part, nervelessvery rarely 3-nerved awn 21 mm long Pedicellag spike
et 65 mm long, lower glume 14 mm wide, glabrous 7—9-nerved

HABITAT: Savanna a the altitude 1500—250 m.

DISTRIBUTION: Somalia endemic

This specis can be recognize by the filifor m leaf-blads ard the
“nerveless shallowy concae lower glume of the sessié spikelet

SOMALIA. Erigays 1938 alt 1500—200 m, A. S McKinon S222; Rhyolite
Plateay 25.VII.1957 A. T. Grove 12; Drake Brockman 411 *).

12 CYMBOPOGON FLOCCOSW (Schweinf) Stap

Andropogonfloccosus Schweinf in Bull. Herh Boiss 11: 14 1894 — Cymbo-

pogon floccosus (Schweinf) Stag in Prain FI. Trop. Afr. 9. 276 1919 — Type
Ethiopig Schiveinfurth (B).

Tussok grass cuim up to 120 cm high, often branched glabrous
Leaf-blads linear, tapering up to 20 cm long 3 mm wide, dull-green
8Iabrou; excep for scany long spreadig hairs on the uppe surfa@
ehird the ligule. Leaf-sheath glabrous basal-sheathglabrous Ligule
3 mm long rounded Spathag panice 5—3 cm long, with 2 to numeros
racemes rarely with tertla%tler spathea@ 2t mm long;, pedunat
20 mm long 'Racene 20—3% mm long, consistig 5—6 pairs of spikelets
lower raceme-bas swollen fusel with swollen lowermos$ pedice] stou
ard erect 3 mm long uppe raceme-bas slightly longer flat, deflexel
a maturiy ard often turned badk upright rachs internode ard ped
cek 5 mm’long pilose alorg the marging puberulos on the back Sessi
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spikelé 6 mm long, lower glume deepy concae belov the middle flat
in the uppe part 0-5—1 mm wide, glabrows ,nervelessawn (9)10—5
mm long  Pedicellag¢ spikelé 6—65 mm long, lower glume more or less
dull-green 1—12 mm wide, glabrous

HABITAT: Open scrib on mountan slopes story grounds alt.
900—16@ m.

DISTRIBUTION: Ethiopia Somalia

At maturity the lower raceme-bas in this specig is shorte than
the uppe raceme-basewnhich is flat ard deflexel ard almos immed:
ately turns upright agan forming a loop at the ba® of the uppe raceme
This structue is characterist of C. floccosus.

ETHIOPIA. Awash Nat Park Oct 1962 Beauchere &Mooney 1004-0;ibid.,
14.V.1969 M. G. & S B. Gilbert 1222*); ibid, road to ha spring 16.IV.1969
M.G. & S.B. Gilbert 1256; ibid., W. of Metahara 18.VII.1968 P.M. Headley 213
(S. 36);, Robi Bailey, Sera-Magbia 31.VIIl.1969 H.F. Mooney 8136; nea Yerer
Gota 6.VI11.1960, IECAMA I. 16; Eve River, W. of Dire Dawg 7.X.1962 W. Burger
2184, ibid., 1961 W. Burger 626,611, 464.

SOMALIA. Golis Range 26.11.1906 Drake Brockman 121126; Boranma Goljeit,
1.1X.1938 A.S. McKinnonS53; Uppe Sheith & Buraq July 1903 Appleton; nea
Ghor, 25.1X.1956 Bally B108S6; Marake Hills, Durkahomanya 22.11.1945 P.E. Glover
& Gilliland 841; Burmaa (10°31 N, 43°50 E), 2.X1.1932 J.B. Gillett 4543; Ohd
Pass 4.11.1933 J.B. Gillitt 4944; Hargeisa 23.VI.1929 R A. Farquharson12; ibid.,
northen region Oct 1961 C.F. Hemming 2251;(9°48 N 43°17 E), May 1933
H. C. Godding 12,46.

13. CYMBOPOGON COMMUTATUS (Steud) Stap

Andropopon commutatusSteud, Syn Pl Glum 1. 387 1854 Hacke in DC,
Monogr. Phan 6: 612 1889 — CymbopogorcommutatugSteud) Stapf in Kew Bull.
1907 211 1907 in Prain Fl. Trop. Afr., 90 275 1919 — Type Ethiopia Schimper
685 (P, holo, K, iso!).

Culm erect 60—1% cm high, smooth glabrous or pubescenin the
uppe pat of the internodes Leaf-blads flat or folded 50 cm long, 35
mm wide, dull-green rigid ard rough glabrows or with fine spreadig
hairs behird the ligule. = Ligule truncag to rounded glabrous membra
nous Spathag panice 35 cm long erect narrow with 6 to numeros
racemes rarely with secondar tiers spathed (21)27—8 mm long

eduncé 15 mm long Racene with 7—38 pairs of spikelets 23 mm long;
ower raceme-bas slendey nat swollen ard nat fusel with the swollen
lowermos pedice] uppe raceme-bas slender deflexed rachs inter
nodes ard pedices pilose alorg the margins glabrows or minutely puberu
lous on the back Sessi spikelé 6 mm long; lower glume deepy concae
belov the middle with a little bunp a the base 1 mm wide, charta

mi
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ceows to subchartaceousminutely ePuberulouss on the back awn 19 mm

long. Pedicella¢ spikele deflexa laterally, 7 mm long, lower glume

ovate-lanceolate15 mm wide, dul green ?Iabrous 7-nerved

ZS(DHABITAT: Open bush woodlands uplard grasslandsalt. 1500—
m.

DISTRIBUTION: Sudan Ethiopig Mauritania Somalia

This specis is easiy recognizd by the presene of a little bunmp
a the ba® of the lower glume of the sessi spikelé togethe with the
swollen lowermos$ pedicé na fused with the short not swollen lower
raceme-base

C. commutatusclose) resemble C. floccosusin havirg a swollen
lowermos pedicé ard it can be easiy confuseé when the bunp is very
smal or inconspicuous However the unusué deflexel uppe raceme
ba® in C. floccosusdoes not occu in C. commutatus.

MAURITANIA - 10.XI11.1927 H. Jumella, 2201.

SENEGAL Bakel 29.XI1.1953 R.P. Berhaut1311.

SUDAN. Jebé Marrg Golol, 26.VI.1963 alt 21® m, |.J. Blair 40; ibid.,
Jure 1963 alt. ¢. 18® m, I.J. Blair 58; ibid., nea Zalingei 1.X1.1964 alt. c. 119 m,
G.E. Wickens 2317\ ibid., 4.X.1964 alt. c¢. 11® m, G.E. Wickens 2351 Gu
Lambang 17.1X.1964 alt. c¢. 18® m, G.E Wickens2581; Jebé¢ Sirni, 1.X.1964
G.E. Wiekens 2763; Kelling, 14.X.1964 alt 21® m,G.E. Wickens 2781; Darfur
Prov, Sept 1921 H. Lynes 528.

ETHIOPIA, By the Mesiam 13.V.1894 alt. c. 15® m, G. Schweinfurth45;
10.X11.1909 Dhiovenda1243; Schimper1801.

SOMALIA. Hargeisa R A. Farquharsonb5.

14. CYMBOPOGON PARKER Staf

Cymbopogonparkeri Stag in Kew Bull. 1929 10 1929 Bor in J Bomh Nat
Hist. Soc 52 182 1954 — Type India, R.S.Person (K, holo!).

Culm 50—9 cm high, ered to slightl?/ geniculate smooth glabrous
Leaf-blads dul green to reddish 50 am long 155 mm wide, filiform
to flat, scabrid Leaf-sheath smooth glabrous basa sheatls tomentose
Ligule membrano-chartacequglabrous 1—3 mm long Spatha¢ panick
compoun or often with a very few racemes erect spathe@ 20—
43) mm long glabrous pedunct 16— mm long, glabrous
acene 22 (40) mm long, waxy; lower raceme-bas nat swollen fused
&t the bag with the swollen lowermos$ pedice] rachs internods ard
pedices rigid, more or less roundel on the back pilose alorg the margins
glabrows or minutely puberulos on the back Sessi spikel¢ 5.5—77
mm Ionlg, lower glume broady lanceolag to lanceolate chartaceoysl mm
Wide, slightly flat to deepy concae on the back glabrows to minutely

|—
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puberulos on the back often ciliate alorg the keels 3-nerved awn 14
mm long Pedicella¢ spikelé 6(9) mm long deflexal laterally, lower
glume narrowl ovate-lanceolat to lanceolate 1—12 mm wide, ciliate
alorg the margins 7-nerved
CHROMOSOME NUMBER: Indig, 2n = 20, 40 (Gupta 1969)
HABITAT: Ope grasslandssemi-desertrarely in desetr areas
DISTRIBUTION: Fram Punjah India to Irag ard Northen Arabia

C. parkeri is relatal to the African species C. floccosusamd its
allies It differs from C. floccosusin havirng tomentos basé sheaths

C. parkeriis variabk in leaf-shape Nearly al the plans from the
Punja ard Pakista haw flattenal leaf-bladeswhilst those from Arabig
Irag ard Persa haw filiform, often curled leaf-blades The Arabian
plants are often confusé with C. schoenanthusubsp schoenantims
which al® has filiform leaf-blades However the roundel keek a the
ba® of the lower glume of the sessié spikelé malke this specis quite
distina from C. schoenanthusubsp schoenanthusmoreove the glume
in C. parkeri is chartaceos ard 3-nerved

ARABIA. Azaizg 28.111.1946 D.V. Fitzgerald 15648; Afif, Jebé Nir, 3*VI.
1946 D.V. Fitzgerald 15926; Qatar 6.11.1971, C. Wilcox 70; Wady Ibn Hashabil
23.V1.1946 D.V. Fitzgerald 15998;Jilh a& 'Ashar; 29.111.1964J. P. Mandaville 1U;
north sice of the Jebe| 111.1965, T. Carpenter113 & 150.

IRAQ. Nea Safwan 21.IV.1967 Alizzi &\ SabahOmar 34963;S. of Zubair,
23.111.1957E.R. Guestet al. 16940& 16943; N.W. of Zubair, 19.IV.1964 F.A. Bark-
ley 6495; W. of Al Barsah 7.V.196Q0 Bharucha et al. 2931; betwea Al Basrd
prd Safwan 2.IV.1965 Alizzi & Khatib 33306*); S. of Zubair 17.11.1947 Gillett
& Rawi 6105%); W. of Zubair, 8.IV.1933 E. Guest 5036;S.W. of Zubair, 16.IV.1955
alt. ¢. 15 m, E. Guest& Al Raivi 14343; Abu Ghrar, 30.111.1936alt. c. 80 m, E. Guest
& Mabhallal 15301; nea Um Qass 2.IV.1965 Alizzi & Khatib 3308; Ruhta nea
Neger 13.IV.1961 Agnew & al. W1935.

IRAN. E. of Lar, 1.11.1939 Morton 3638.

BAHRAIN ISL. Jebé Dukhan 17.11.1936 J. Fernandes 231; 19.111.1950
R Good 348; 16.111.1950 R Good 349%); S.E of Awali, 22.111.1950R Good 351,
25.111.1950R Good 352; S.E of Ali, 28.111.1950R Good 353.

AFGHANISTAN. Kuma Valley nea Chankj 26.V.1969 alt. 79 m, Carter
311%).

PAKISTAN. Karachi 4.1X.1953 A. Rahman 25665*%); 2.IX.1952 R.R.
Stewart 24777; Baluchistan 195 M. Sharet 7a; Merhal nea Quetta 10.V.1956
J. J. Morris 183; Fort Sandeman 8.V.18.V.1897 Harsukh 2066*); Rawalpindj April
1948 R.R. Stewart 23357; ibid., Sept 1948 R.R. Stewart23358; ibid., VII.1870,
J.E.T. Aitchison97; Chitral, 28.V1.1953 M. Siddigi 25639; ibid., 1908 Troppin 177;
Nort Weg Frontier, 24825 IV.1957, R.R. Stewarf8248; ibid., 22.1V.1954 A. Rahman
25794; Naga Parker 24.X.1970 M. Qaieer & A. Ghafoor 3988.

a4

e

19717 SOENARKQ The genusCymbopogon 313

INDIA. Punjah Hissar 3.1X.1886 J.R. Drummond 21097; ibid., 28.11.1886

| J. R Drummond21098& 21099; Khelam 26.1V.1904 J.R. Drummond21125; Shahpur,

13.X.1902 alt. c. 79 m, Mulchand 14753; Etawah VIII.1923, R S Pearson; Ajmera,

12.X.1887 J.F. Duthie 6760; Waziristan 26.1V.1895 J.F. Duthie 15721; J.F. Duthie
\s0705; J.R. Drummond 21102%).

15 CYMBOPOGON PLURINODIS (Stap) Stag ex Burtt-Davy.

Andropogonplurinodis Stag in Dyer, FI. Gap 7: 353 1898 — Cymbopogon
plurinodis (Stap) Stag ex Burtt-Daw in Ann. Transv Mus 3. 121 1912 Stag
in Prain Fl. Trop. Afr. 9: 273 1919 — Type Natal Wood4318 (K, lecto!).

Culm erect 40—® cm high, usualy glabrous Leaf-blads linear,
flat, 2—4 mm wide, up to 25 cm long, rigid, rouch on both surface Leaf
shealh usualy glabrous basé sheats tomentose Ligule rounded 1—3
mm long Spathat panice 25 cm long, with a very few to numeros
racemesrarely with tertiaty tiers, spathea 20—z mm long, glabrous
pedunct 5—8 mm long Racems 18—2 mm long, lower raceme-bas
and lowermos pedicé nat swollen ard nat fused rachs internods ard
pedices dense} pilose annI; the margirs ard in the uppe part Sessi
ppikeldé 5. mm long, lower glume 09 mm wide, glabrous concae
on the back 2—4-nerved awn 14 mm long Pedicellag¢ spikelé 65 mm
long; lower %Iuma narrowl ovate-lanceolatel4 mm wide, often pubes
cert on the back

CHROMOSOME NUMBER: Souh Africa, 2n = 40 (de Wet 1954a)

HABITAT : Grassveldsopan veld betwea busheson the hill betwea
900—20@ m alt.

AfriC%ISTRIBUTION: Souh Africa, Natal Transvah amd Souh Weg

MINOR VARIATIONS: Leaf-sheath are usualy glabrous but in E.B.
Schoeuj'elder67 the sheatls are densgl tomentose

SOUTHERN RHODESIA Bulawayq 18.11.1912 alt. c¢. 148 m, F.A. Rogers
5918; Matopp Res St, 4.1.1954 alt. 15® m, J.M. Rattnay1572; Gwelg 3.1.1967
alt. c. 150 m, H.M. Biegel 1859; Salisbury Dec 1908 A. E. Nobbs634; Ft. Victoria
Commonage 30.X11.1947 D. A. Robinson163; Plumtre Commonage March 1949
alt. c¢. 15 m, R M. Davies D298.

SOUTH WEST AFRTCA. Namaqualand Schakalskuppe 18.11.1909 alt. c.
J 8@ m, H. H. W. Pearson 4252.

SOUTH AFRICA. Bechuanaland Rakops Dec 1962 A.M. Yalala 369;
S.E of Nata River, 24.IV.1957 alt 90 m, S C. Seagrief2459*); W. of Luthle,
17.X11.196Q B. de Winter 7332; Rochudj Feh 1914 F.A. Rogers6572. — Trans
vaal. Burttholm 5.11.1917 J. Burrtt-Davy 17201; Amersfoort 15.111.1917
alt. c. 180 m, J. Burtt-Davy 17365; Lydenburg 1873/4 W.C. Atherstone; Pretoria
1931 alt. 150 m, Trapnell 655; Kruger Nat Park E. of Skukuza 5.1.1949 alt.
300 m, B. de Winter & L.E. Codd 532; Bloemhof 6.IV.1955 alt 13® m, O. A
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Leister 123; nea Pieterburg, 1.V.1945 J. Gerstner 5353; Doomkloof Ireng 2.1 4 INDIA. W. Himalaya Bashahr 6.X.189Q0 J.H. Lace 633; Pangj Stoliczka;
1929 J. Hutchinson 2405; N. of Kroostad 4.1.1967 alt. c¢. 15M m, J.C. Scheepers Kagan Malkandi 1.VII1.1897, J.E. Duthie 22655; Kumaon Strachey & J.E. Winter-

1281; Koopmansfontein 4.1.1968 alt. 150 m, P.D. Hattingh H21; Fauresmith o. bottom 4; GarhwaJ Bhyunda Valley, 19.X.1962 alt. 2400—270 m, U.C. Bhatta,
V.1929 alt. 150 m, C. A. Smith 4091; Bloemfontein Jan 1963 van Rensburg2564; chary a 24544; Satly Valley, nea Rampere Aug. 1847 Hooker and Thomson;
Hobhoug (Orar.ce Free State) Dec 1962 M. Grobber 2539; Bergplaas 30.1V.1934 Simla Falconer; Kulu Valley, Nov. 1876 Brandis; Kashmir Aste Valley, 28.VII.

I.C. Verdom 1346; Barkley Weg Div., 18.11.1945 A. Brueckner164. — Natal. 1892 J.F. Duthie 12301; Gilgit. Nittar Valley, 3.VIII.1892 J.F. Duthie 12328;
Mooi River, 26.IV.189Q J. M. Wood 4318 (lectotype) Pastue Res St (eastcoast) & Gilgit, Jutid NulkTi, 31.VI.1954 R.R. Stewart 26647; Nagar 16.VIII.1954 alt.

4.11.194Q lat. c¢. 130 m, O. West 1777; Umfoloz Game Res Madloz Valley, 20. 2000—230 m, R.R. Stewart26648.

X11.1969, N.O. Smith 103; Tugelk River, 1875-80 A. Rehmann 7158; Biggarsberg NEPAL. Betwea Narku & lla, Bhei River, 6.1X.1952 O. Poluminet al. 3211.

1875-80 A. Rehmann7112. — Cape Province Albert, 1861 T. Cooper 1363 &
3369; Kaffraria, Kal River, Aug. 1885 R Baur; Modderrivier, 20.1.1955 D. P. Annecke

414; Schmidtsdrift Herb?r 5.1.1963 W.R.F. Nursey 31; Bergkwagga Cradock 17. cymBoPOGON POSPISCHILI (K. Schum) C. E. Hubbad

18.X11.1969 alt. c. 18@ m, B.L. Penzhorn 5813;W. of Harz River, N. of Kimberley, Andropogon pospischilii K. Schum in Engl Bot Jahrb 24 328 1897 Stag
11.11.1948 R.J. Rodin 3631; Crodock 20.111.1969 alt. 1600 m, P. Muller 568; | in Prain FI. Trop. Afr. 9: 265 1919 — Cymbopogonpospischilii (K. Schum) C.E
Queenstown 28.111.1898 alt. ¢. 119 m, Galpin 2359; no definite locality, R Baur Hubbad in Kew Bull. 1949 175 1949 — Type Mozambique Muani Pospischil (B,
78. — Lesotho A. Dieterlen 1083. holo; K, frag.!).

Cum 75—% cm hi(?h, glabrous lowermos internods often tomen

16. CYMBOPOGON STRACHEY (Hook f.) Raiz & Jan tose nodes shortly beardd or_gﬂabrous Leaf-blads up to 25 mm wide,

flat or folded uppe surfa@ with spreadig long hairs & the base Leaf

Andropogonnardus var. stracheyi Hookf, FI. Brit. India 7: 207 1896 — sheats glabrous bas# sheats glabrois or tomentose often with
Cymbopogonstracheyi (Hook) Raiz & Jan in Ind. For. 80: 44 1954 Bor in J. igf%j'g Iolng ha'lrl‘sl f Ligule gunc%te 1mlmm long Spatha&hpanlcb
Bomh Nat Hist. Soc 52 16Q 1954 — Type India, NW Himalayg Stoliczka (K, cm long with flexuols branche ard racemesrarely with secor

day tiers spathe@ 27— mm long pedunct up to 21 mm long,
slender flexuous often slipped ou of spatheole Racene 30— mm

; : : : . long, uppe racene usuall with 7 pairs of spikelets lower raceme-bas
Leaf_c[;lfggeuq;oago k;:rr]ré hzlgpﬁn? lsv?ggrgmrié’] glrae%rr;)?lztslgr;]r}g%/dgg ns'ggﬁlrtﬁe art? lowermos pedicé na swollen deflexed 2 mm long, rachs inter

nodes ard pedices 2 mm long, pilose alorg the margins pubescenon the
on the lowe surface Leaf-shedt glabrows smooth basé& sheath back Sessi spikelé 6 mm Péng; lower glume chartaceoys08 mm wide

iso!).

glabrous Ligule 15 mm long membranousglabrous Spathaé panice concae on the back glabrots to puberulous 2-nerved narrowl lancee
abou 15 cm long with a vely few racemesrarely with seconday tiers, late awn 19— mm Tong  Pedicellag spikelé 6 mm long; lower glume
ere¢ or nodding spatheat up to 31 mm long, glabrous pedunat 11 mm 11 mm wide glabrous 9-nerved

|0r?jg- R?censé 24 rr;]r_n long, |0\(le€|’ r?é:em%-_bga?’rd IOW(larm0$ r_lla SW(|)||G1 HABITAT: Grasslad with scatterd bush alt. 1000—150 m.

ard na fused rachs internods ard pedic mm long, pilose alory . 0 : :

the margins glabrows on the back often tomentose Sesse spikelé 5— ReIRETmeny [Ethiopia; Eigahits iKenya Riodesiafiozampique
55 mm long, lower glume chartaceoysoblong-lanceolateglabrous 08 C. pospischilii belong to the Floccoss group characterizé by a

mm wide, concae belov the middle downward or often flat, 4-nerved
awn 18 mm long Pedicellag¢ spikelé 6 mm long; lower glume narrowly
ovate-lanceolatel mm wide, glabrows to minutely scabrd on the back

chartaceosi lower glume of the sessi# spikelet This specis can be
recognize by its flexuows branche ard raceme togethe with 7 pairs
of spikeles in the uppe racemes

— .
L

7—9-nerved —
CHROMOSOME NUMBER: India, 2n = 40 (Gupt 1969a) The raceme-base plae this specis nea to C. plurinodis from
HABITAT: Dry opan mountan slopes alt. c. 270 m. Souh Africa. It is almos impossibé to differentiae betwea them a
DISTRIBUTION: Westen Himalaya ard Nepal glance However C. plurinodis can be differentiate@l from C. pospischilii
. . : as it has 5 (occasionajl 6) pairs of spikeles in the uppe raceme C.
C. stracheyiresembls C. plurinodis from Souh Africa, but the basa pospischili glso resemyble)g. commu%atuswhich alo pﬁas 7 pairs of

sheatls in C. stracheyiare glabrous ) spikelets but it differs from the latter by its flat raceme-bases
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ETHIOPIA. Sha Prov, 10.VIIL.19C], alt. 15@M m, T. Ouren 20522.

KENYA. E. of Nairobi 19.VI.195]1 alt c. 179 m, A Bogdan 3062; N. of
Nairobi, 15.VIL.1962 alt. c. 189 m, P.E. Glover & Samuel 3159;Nationd Park
Nairobi, 6.VII.L1948 A Bogdan 1856; S Kavirondg 1V.1925 alt c 120 m,
N.D. SprangerS29; N. of Peckover Ngai, 7.VI1.1967 alt. c. 13® m, A H.I. T.l. 12;
Kaekeliba 9.X.1964 //. Leippert 5085; Esageri Aug. 1957 alt. 190 m, C.G. Trap-
nell 2357; Esagerist 11.X.1948 alt. c. 200 m, A. Bogdan2019; Elmenteita 17.1.1950
A. Bogdan 2807.

UGANDA. Karamoja 22V.1940 A. S Thomas 3503; Moroto, Aug. 1954
J. Wilson 7; ibid., O. Kerfoot 1194.

MOZAMBIQUE. Pospischil.

18. CYMBOPOGON GIDARBA (Ham ex Steud) Haines

Andropogon gidarba Ham ex Steud, Syn Pl Glum 1. 387 1854 Hook f,
Fl. Br. India 7 208 1896 Hacke in DC, Monogr Phan 6: 613 1889 — Cymbo*-
pogon gidarba (Ham ex Steud) Haines Bot Bihar & Orisa 1048 1924 Bor in
J. Bomh Nat Hist. Soc 52 156 1955 — Type India, Wallich 8797 (K, holo!).

Cum 32— am high, glabrous Leaf-blade 17—3 cm Iongb flat,
2—5 mm wide, glabrows below pubescenabove Leaf-sheath glabrous
bas& sheatls glabrous Ligule 1 mm long truncate Spathad panick
6—30 cm long commory with prlmarg tiers only, rarely with tertiary
tiers, spathe@ 22 mm long, pedunat 10 cm long Racems 23 mm lon
with 4—5 pairs of spikelets lower raceme-bas swollen nat fusel wit
the swollen lowermos$ pedice] rachs internode ard pedices stout
labrows ard polishel on the back pilose alorg the margins more or
es widen&l upwards Sess# spikelé 45 mm long lower glume
chartaceous06 mm wide, glabrous narrowl lanceolate deepy concae
on the bak with a little bunp & the base nervelessawn 16 mm long
Pedicella¢ spikelé 5 mm long, lower glume broady lanceolate 1 mm
wide, glabrous 7-nerved

HABITAT: Grasy hills; alt. up to 200 m.
DISTRIBUTION : India

USES Nothing is known but Hacké (1889 mentione that it
smelle of terebenthine

This specis ard the following ore differ from al the othe specis
in Cymbopogonjn tha it has the rachs internode ard pedice$ wider
above This featue occus in Andropogon. However the swollen raceme
bage ard deepy concae lower glume of the sessi spikelé plae C
gidarba in ser Cymbopogon.

INDIA. Himalayg W. of Simla 24.VII.1889 J.F. Duthie 10098; Madya
Pradesh Kodernma forest 12.X.1916 II. H. Haines 5324; Orissa W. of Sambalpur
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8.1X.1949 H.F. Mooney 3681; Herb. Wallich 8797; BengaJ Giya, Oct 1894 Makim
iS3"2; Madras Chingleput 16.V.1901 Bourne 2453; Mysore 5.X.1903 Barber 6135%).

19. CYMBOPOGON MICROTHECA (Hook, f.) A. Camis

Andropogonmicrotheca Hook f, Fl. Brit. Ind. 7@ 208 1896 — Cymbopogon
microtheca (Hook f.) A. Camws in Rev. Bot Appl. Colon 1: 284 1921 Bor in J.
Bomh Nat Hist Soc 52 157 1954 — Type Nepal Hookerf. (K, holo!).

~ Culm 20 om high ard glabrous Leaf-blads abou 40 cm long, 3 mm
wide, glabrows excep for the scatterd white hairs a the bag on the
Uﬁper surface ere¢ (nat ascending) very narrov a the base Leaf
sheatls glabrous whitish, more or less 1-keelel on the back basa sheatls
abou 10 cm long, glabrous Ligule 1 mm go_ng Spathag panick com
pound spathea 15—2 mm long, pedunct mm long Racene 12—
15 mm long, more or les deflexed lower raceme-baes sllg_htly swollen
ard na fusel with the swollen lowermos pedice] rachs internods
ard pedices widenal upwards more or les curval a the tip, sparsel
pilose alorg the margins glabrows ard often pilose on the back stout
Sessié spikelé 3 mm long; lower glume deepy concae on the back
glabrous nerveless acuminate awn 10 mm long Pedicellag¢ spikele

mm long, lower glume 05 mm wide 5—7-nerved

HABITAT: Open slopes a edges o fields, alt. 750—5@ m.

DISTRIBUTION: Nepal Sikkim.

As in the ca® of C. gidarba, C. microthecaal® possesseunusué
rachs internodes which are wider above moreove the plart does nat
smell It is rathe difficult to plae this specis in the genus but its
swollen lower raceme-bas places this specis nea to C. gidarba ard
the othe specis in ser Cymbopogon. This specie can be recognize
by its keelel basa shealh ard the compoud loose spathag panick with
yellowish racemes

According to Burkill (1909 the plart does na smell

NEPAL. Arun Valley, Sept 1954 J.D.A. Stainton 1510 & 1779; Mayangdl
Khola, 5.IX.1954 Stainton, Sykes& Williams 4207; Andi Kholo, 2.X.1954 Stainton,
Sukes& Williams 8713; 12.X1.1848 Hooker 1; Sikkim, Tista Valley, J.S. Gamble
HO5 A & B; Darjeeling 2.X1.1909 I.H. Burkill 34034*).

INDIA. Orissa Ramnagar Nov. 1916 H.H. Haines 5325.

Ser RUSAE Stap
Ser Rusae Stag in Kew Bull. 1906 351 1906

.. Perennial rarey annual tufted grasses cuim geniculate with
[ iInnovatiors mixed betwea intrayagjnd amd extravaginal almos nakel
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spikelé consistig of 2 glumes ore or two lemma ard ore mak flower.
TYPE SPECIES Cymbopogonmartinii (Roxb) Staé)f
DISTRIBUTION: Africa to Indo-Chira (fig. 17 & 29).

This series is readily recognizd by the presene of the median groowe
(from the middle downward$ on the bak of the lower glume of the
sessik spikelé ard smooh leaf-blads roundel to cordaé a the base
The® two charactes are sufficiert to recogniz ser Rusae. Besids
this mog of the specis in this series hawe extravaginh or mixed inno-
vation, so tha the culms are tufted ard are usualy without basé sheaths
The culm is often branche a the lower nodes

It seerms tha there is continuow variation throughot the specis
in ser Rusae. It is sometime rathe difficult to define the species
sine they are very cloe to eah other The width of the leaf-blades
for example is continuougt variabk from 35 mm, as in C. giganteus,
to 35 mm as in C. mekongensigses histogram fig. 30). The deph
of the median groowe al® varies from specis to species In C. martinii
the grooe is deg correspondig to aked inside whilst in C. cambogiensis
and C. densiflorusthe groow is shallow The transition from deg to
shallav is gradu#& throughou the species Nevertheles the specis can
be groupeal into two very cloe groups
(1) the culms usualy hawe stilt roots a the lower nodes ard are often

solitary, but are sometims loosey tufted
(2) the stilt roots are abseh ard the culms are usualy tufted

20. CYMBOPOGQON NERVATUS (Hochst) Chiov.

Andropogon nervatus Hochst in Flora 27. 243 1844 Steud, Syn PL Glum
1. 387 1854 — Andropogon schoenanthugar. nervatus (Hochst) Hack in DC,
Monogr. Phan 6: 611 1889 — Cymbopogon nervatugHochst) Chiov, Gram Ess
10 1909 Stag in Prain Fl. Trop. Afr. 9: 283 1919 — Type Sudan Kotschy 37 U
(K, iso!).

Cymbopogonnervatusvar. aerythraeumChiov. Gram Ess 11 1909 — Type
Ethiopia A. Pappi 7207 (L, iso!).

~ Annud o perennial culms up to 16 (180 cm hiPh, 155 mm
in diam, solitay or loosey tufted ere¢ or geniculate sometime
branched with stilt roots a the lower nodes glabrous Leaf-blads
linear-lanceolateup to 10 mm wide, cordae & the base thin ard soft,
smooth glabrous Leaf-sheath glabrous Ligule hyaline to membranous
labrous 3 mm long Raceme 15 mm long; lower raceme-bas ard
owermos pedicé slightly swollen rachs internode ard pedice$ pilose
alorg the margins glabrow on the back Sessi spikelé 4—5 mm long;

19717 SOENARKQ The genus Cymbopogon 321

lower glume 1 mm wide, lanceolateflat on the badk with shallav median
groove borderel by intracarind nerves ard brown oil-mak on eath
side broady winged awn 14—15 mm long Caryopss cylindrical, elon
gated Pedicella¢ spikelé glabrous lower glume 4.5—5 mm long,’, mm
wide, more or less membranous7-nerved

HABITAT: In savannas alt 43 m (in Sudan ard 100 m (in
Ethiopia ard Tanzania) o _

DISTRIBUTION: Sudan Ethiopia ard Tanzania

The cuim in this specis is variabk in height from 25 cm (Bene-
dicts 162) to 18 cm (Greemvay& Kanuri 14-463). Sone specimen
(Pappi 7563,7670ard Greenway& Kanuri 14106,14-370,14463) shav
annud natue indicatel by the absene of dorman buds a the ba® of
the culms ard of the cataphylls Clayton (1963 pointed ou that it
was probabé tha the annué habt was merey a facultatie adaptatio
in this species

C. nervatusis easiy distinguished from the otheg specis in ser
Rusaeby soft, thin leaf-blads ard a conspicuos ol mak on the lower
glume of the sessié spikelet the culm is usualy solitary, althoudn a
branche culm is often found The stilt roots are remarkaby long in
tall plants

This specie has occasionajl bea confuse with C. giganteusard
C. excavatus. C. nervatusdiffers from the latter two specis by the
charactes mentionel above moreove the lower glume of the sessi
spikeld ard pedicellag¢ spikel¢ are submembranai ard thinng than
thos of C. giganteusard C. excavatus.

The brown ol mak on the lower glume of the sessi spikele is
often invisible, as in sone specimen from Iringa, Tanzana (P.J. Green-
way & Kanuri 14106,14370,14463).

SUDAN. Khartoun — Abu Duleig Rd, Sept 1957 R Halwagy; Khashum
El Gerba Dec 1971 Gasim B8/71; Omdourman Nov. 1920 R.E. Massey; cult, in
Bot. Gard Cairo (originatel from Sudan) Nov. 1863 Figari; Mesha Jeraof Jure
1919 A.F. Brown 41; nea the Joba River, Jan 1930 D. Simpson 7US; Sola
Blue Nile, A.F. Brown 687; Tozi, Blue Nile Province Nov. 1952 T.O. Lea 81,
Gezina Blue Nile Province Jan 1936 F.W. AndrewsA161; Kotschy 374.

CENTRAL AFRICA. Diuka, Jan 1909 G. Schweinfurth1069.

ETHIOPIA. Beri Amir, Mt. Civeu Sept 1907 A. Pappi 7690; ibid., A. Pappi
7207; ibid., A. Pappi 7563; greenhous in Okhahona (originally from Tessengi
March 1954 R.P. Celarier AS708-1I; Tessenei Oct 1949 Dept. Agric. & For.;
Messenei Barca Nov. 1931 A. de Benedictis 162.

KENYA; N. Front Prov, Huri Hills, Febr 1963 Bally B12537.

TANZANIA . Iringa, May, 197Q P. J. Greenway& Kanuri 14463,14106,143730.

B
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21. CYMBOPOGON CLANDESTINUS (Steud) Stag

Andropogon clandestinusSteud. Syn Pl Glum 1. 388 1854 — Cymbopogon
clandestinus (Steud) Stag in Bull. Imp. Inst Londan 27. 458 1929 Bor in J
Bomh Nat Hist. Soc 52 149 1954 — Type Burma Wallich 8794.K (K, iso!).

Perenni&or annuajl cum up to 200 cm high, 4 mm in diam, erect
sometims geniculate solitary, greeni& to purplish with stilt roots on
the lower nodes Leaf-blads up to 45 cm long 9 mm wide, had in
texture glabrous slightly roundel a the base Leaf-shedt glabrous
Ligule 3 mm long membranous Spathag¢ panick erect with loose
branches 15—@ cm long greenid to purplish pedunat 25—3L mm
long, subchartaceous Racene 17.5—3 mm long, pedicet ard rachs
internode pilose alorg the margn ard on the back Sessig spikelé
5 mm long tomentosg lower glume tomentos on the back 14 mm wide,
narrowg ovate 2-toothed broady winged 2-nerved awn 20—24 mm
long. Pedicella¢ spikelé 5 mm long tomentosg lower glume 1 mm
wide, densegl tomentos on the back ciliate alorg the margins

DISTRIBUTION: Burma (endemic)

C. clandestinuscen be readily recognizd by havirg haity spikelets
a long narrov panick ard stilt roots supportig the culm

The degp median groowe ard broadl winged lower glume in C. clan-
destinus plae this specis nea to C. marUnii. C. clandestinugs alo
similar to C. nervatusfrom Africa as the formea has singke culnms with
the stilt roots a the lower nodes However C. clandestinusdiffers from
C. nervatusby the narrov leaf-blads ard the absens of ol marks in
the lower glume of the sessié spikelet

BURMA. Mt. Segain Wallich 879AK*); Mandalay 5.X1.1928 D. Rhind;

ibid., Jan, D. Rhind; 9.X1.1913 C.G. Rogers; 27.X11.1906 K.S. Troupe 5859; Uppea
Burmag Dec 189Q Abdul Huk.

22. CYMBOPOGON MANDALAIAENSIS S Soenark
Cymbopogcv. mandalaiaensis S. Soenarl in Reinwardta 9(2): 183 1975

Perennid or annual cuim ered¢ or _%Leni(_:ulate up to 120 cm high,
often solitary, glabrous nodes swollen with stilt roots a the lower nodes
Leaf-blade had in texture 9 mm wide, smooth roundel a the base
Leaf-sheath glabrous Ligule subchartaceouss mm long Spathat
anick erect narrov ard often interrupted abou 50 cm long, with loose
ranches spathe@ 27 mm long subchartaceousglabrous pedunat
slender stout Racems 22 mm long, lower raceme-bas ard lowermos
pedicé more or less swollen almos glabrous rachs internods ard
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pedices$ pilose alorg the margins glabrows on the back Sessi spikelé
45 mm long, lower glume lanceolate 08 mm wide, subchartaceoysvith
deg median groove nerveles to 2-nerved with brown oil-marks alorg

the nerves broady winged glabrous %gpe glume glabrous membrane
chartaceousroundel on the back awn 22 mm long Pedicellag¢ spikele

45 mm long glabrous lower glume narrowly ovate-lanceolatel2 mm
wide, acuminate 2-nerved glabrous uppe glume membrano-chartacequs
glabrous _

HABITAT: Grassland in dry places

DISTRIBUTION: Endemc¢ to Mandalay Burma

BURMA. Mandalay Tatkon 7.X1.1928 D. Rhind 928*); ibid, 28.X1.1927
[7 Ba Theinl; ibid., U Thei Lwin 94; Mimbu Steame Ghat Dec 1908 J. MacKenna
& I.H. Burkill 31551; Maklaing 17.X1.1928 E.B. Minus.

23. CYMBOPOGON GIGANTEUS (Hochst) Chiowv.

Andropogon giganteus Hochst in Flora 27: 242 1844 non Tenoe 1811 —
Trop. Afr. 9 288 1919 — Type Sudan Kotschy 250 (K, iso!).
Cymbopogongiganteus (Hochst) Chiov, Gram Ess 12 1909 Stag in Prain FI.

Cum 120—3® cm high, 7—8 mm in diam, erect glabrous Leaf
blades up to 60 cm long 10—3 mm wide, tapering smooth slightly
rough alorg the margins cordaé a the base often amplexicaul Leaf
shealh glabrous Ligule 0.5—15 mm long membrano-chartacesuto
chartaceous Spathat panick erect narrow compoung spathe@ 15—
20 mm long Raceme 15—1I7 mm long, lower raceme-bas swollen ard
fused in the lower patt with the swollen lowermos pedice] uppe raceme
ba® often swollen rachs internode ard pedicet alorg the margirs ard
in the uppe part glabrows on the back Sessi spikelé 3.5—45 mm
long; lower glume 0.8—1 mm wide, with deg@ median groove 2-nerved
broadl winged wings often ciliolate; awn 6 mm to 17 mm long Pedi
cellaedspikele 355 mm long; lower glume 12 mm wide, glabrous 7-
nerve

HABITAT: Savannaswoodland or river banks

DISTRIBUTION: Weg Africa, Suda to RhodesiaC. giganteusan usualy be

icad leaf-blades ard broady winged deepy groovel lower glume of
the sessi spikelet This specis closey resemble C. martinii but it has

a shorte ligule.

VAr GIGANTEUS

Awn of the sessié spikelé 14—17 mm long with colunm ard limb.
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9 SPORTUGUE‘J:E GUINEA. Mansoa 26 Xl. 1961 J. Alves Pereira& M. Carreira
197S.

SIERRA LEONE Vogel.

IVORY COAST. 27.X.1962 Assanon6847.

GHANA. N. of Tamale 3.X.1956 R Rose-Innbs393; Accra Plains 7.VIII.
190Q N.H. Johnson 756;Mole Reserve 6.X1.1966 Hall & Enti CG35760; Afram,
22.1.1930 A. S Thomas D95; Tog'oland Atakpame-Sckoel Rd, 1.X.1960 R Rose.
Innes 1904; S. of Asukawkav River a& Akrosg 22.1X.1957 R Rose-Innes635
(CG30412); Kwahu Tafo on Markrorg Rd, 11.IvV.1954 J.K. Morton A690; Bawku
Bolgaton@ Rd, 6.X.1960 R Rose-lnnes CG31U8; NE of Wapuli 8.X.1959
R Rose-InnesGC30969; Ashantj 1928 J.R. Proine 367; S. of Tanfiang 17.X.1958
R. Rose-InnesGC30619.

DAHOMEY. Kpinnoy D. Froment 1149; Tanguita 14.X1.1963 S.A. Riso-
poulos 1274-

NIGERIA. Jos Plateay 21.X.1957 alt. 100 m, F.N. Hepper 1087; Kaiama
28.X.1948 alt. c¢. 30 m, J.F. Ward 37; Bodeggi 1.X.1955 alt. c. 115 m, W.D. Clayton
367; Sokotg 191Q J.M. Dalziel 485; Naraguta 193Q H. V. Lely 424; Dikwa, Borru
Prov, 27.X.1950 H.B. Johnston N49Tula SE of Gombe 19.X1.1968 J. Lowe 1645;
Maiduguri 28.XI1.1960 M.E. Gambes2; Zaira Distr., 1930 C.B. Taylor 31; Lagos
1902 W. MacGregor164; Ibadan 18.X11.1951, M.F. Fahunle& T. Russell14967.

NIGER. Dogondoutchi 1963 L.P. White 54; Ziela, 2.11.1969 alt. 215 m,
K.J. Virgo 11.

TEHAD. Dar Bandh Ndeli, 20.XI1.1902 A. Chevalier6832; Bousso A. Chevalier
10467.

SUDAN. Zalingei 4.X1.1957 alt. 10 m, V.R. Robertson8; Mazruh 21.VIII.
1962 G.E. Wickens2446; N. of Wapoeta 28.VIxI.1953 A. W. Peers28; Uppe Nile,
27.111.1948 M.N. Harrison 254; Katire, 8.1.195Q J.J. Jackson1139; Wad Bulbul,
Darfur Prov, M. N. Harrison 199; Cordofan 8.X1.1839 Kotschy250; Djur, G. Schwein-
furth 4276.

UGANDA. Mt. Elgon Semi Valley, 12.XI1.1927 alt. 14® m, J.D. Snowden
1246; Parangaalt. 100 m, A. S Thomas4326; Imatorg Mt., 16.X11.1935 alt. 990 m,
A.S. Thomas1594; Karamoja 27.V.1940Q alt. c¢. 13® m, A. S Thomas3559; ibid.,
193Q alt. 14® m, L.C.C. Liebenbergl741; Ghua 12.X1.1945 alt. ¢. 13® m, A.S.
Thomas4352; Guly, 8.X1.1941 alt. 120 m, A.S. Thomas4000; Tororg 1926 T.D.
Maitland 1179.

KENYA. N.E of Kapenguritj alt. ¢. 23® m, A. Bogdan3854.

TANZANIA . Knogere 24.1X.1968 alt. 500 m, H. Fauckner4138; Katisunga
1949 C. Petre 17; Mbeya-Itig Rd, 5.111.1963 alt c¢. 14® m, S.B. Boaler 869;
Iringa Distr, nea Magangwe 19.V.1968 S.A. Renvoize2270; Dar-es-Salaam?28
[11.1968, alt. 30 m, D.C. Robertson624; N.E. of Morogorq 19.IV.1966 alt. 50 m,
J.R. Walch 608; Bohobolo Game Res, 4.1V.1965 alt. c. 30 m, B. D. Nicholson 57;
Kabungy 28.VIIl.1948 S.A. SemseiF.H. 2610; Tang Prov, Pangani 13.VI.1957
se level R Tonner 3557; Kiwangwa 1964 alt. 275 ra, J. Procter 2569; Amani,
30.VII.1929 A.S. Hitchcock 24518.

MALAWI . Noro Hill, P.O. White 153; Lilongive, Sclubeni447.

MOZAMBIQUE. Manica-Sofa Rd, H. Horrocks 205770;Mutuali, 28.1V.1961
A. Balsinhas& L. Marrime 467; Niassa A. R Torre & J. Paiva 10553.
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ZAMBIA . Mpika Distr., Luangwa Game Res, 22.IV.1965 B. L. Mitchell 2633.
mimr RHODESIA Mapanza 14.11L1954 alt. ¢. 119 m, E. A. Robinson 608;Salis
bury. Bolvedere 4.111.1965 alt. 16 m, A. O. Crook 701, Myazura 192Q alt. ¢. 120 m,
M.L. Lloyd 23994; Mumbwa-Nangoira Rd, 20.111.1963 H.J. van Rensburg 1709;
M jew 24.111.1963W.C. Verboorm32; Mazoc 192Q alt. c. 120 m, J. Winter 2308.

var. INERMIS W.D. Claytm

Cymbopogongiganteusvar. inermis W.D. Claytan in Kew Bull. 19 454 1965
_ _Type Mauritania Rosseti 61/282(K, holo!).

Awn of the sessi spikelé nat more than 6 mm long, without column

24. CYMBOPOGON EXCAVATUS (Hxchst.) S apf

AndropogonexcavatusHochst in Flora 29 116 1846 Steud. Syn Pl Glum
1: 388 1854 — Cymbopogonexcavatus(Hochst) Stag in Prain Fl. Trop. Afr.
9: 285 1919 in Bull. Imp. Inst Londmn 27: 458 1929 A. Cams in Rev Bot Appl.
Colon 1: 295 1921 — Type Natal Kraus 26 (K, iso!).

AndropogonconnatusHochst ex A. Rich, Tent Fl. Abyss 2: 464 1852 —
Type Ethiopig Schimper41l (K, iso!).

Cymbopogorplicatus Stag in Kew Bull. 1914 83 1914 Bosser Gram Madag
260 1969 — Type MadagascarParker 12 (K, holo!).

Perennial cuim ere¢ or geniculate wiry, up to 10 cm high, often
branched sometims tinged with dak purple Leaf-blade up to 30 cm
long, 3—10 mm wide, roundel a the base smooth had in texture
tapering Leaf-sheath glabrous whitish to purplish Ligule membra
nous 5?7) mm long Spathat panice 35 cm long, often tinged with
dak purple sometime reddish ere¢ ard narrow spathe@ 16—19 mm
long; pedunat 4—6 mm long Racems 10 mm long, lower raceme-baes
ard lowermos pedicé swolllen ard fused at the base uppe raceme-bas
often swollen Eedlced; ard rachs internods pilose alorg the margins
glabrots to puberulos on the back Sesse spikelé glabrous 3—4 mm
long, 0.8—1 mm wide, lanceolatewidenel in the middle narrowly winged
2-nerved awn 14 mm long Pedicellag spikelé 3—5 mm long; lower
glume 1—13 mm wide, 3—7-nerved

CHROMOSOME NUMBER: S Africa, 2n = 20 (de Wet 1954a)

HABITAT: Grassland ard swamy ground at 1000—150 m alt.

DISTRIBUTION: Suda to Souh Africa.

USES Usal by the native for thatchirg (Uphd 1968) the roots
are given internally for the preventim of malara ard horse-sicknes
(Watt ard Breye - Brandwik 1932) the essentihoil contairs geranid
& phellandrar (Guenthe 1950)
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C. excavatuss very mud like depauperatspecimen of C. giganteus.
In gener&a C. giganteusdiffers from C. excavatusby havirg tall culms
wider leaf-blade ard a more compoud spatha¢ panicle A diagran
of cum heigh ard led width shows continuos variation (fig. 31).
Nevertheles the structue of the lower glume of the sessié spikelé¢ ard
the bage of the leaf-blace cen be usel to differentiae betwea them
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FIG. 31. Scatte diagran of C. excavatusard C. giganteus.

—
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In C. excavatusthe lower glume is widenal in the middle with narrov
wings alorg the keels the leaf-blac is rounde at the base In C. gigan-
teusthe glume is wider abowe with broad wings ard the median groowe
is vely deg in comparisa with tha of C. excavatus,which is rathe
shallow the leaf-black is cordae or even amplexicaul

C. excavatuss al® similar to C. caesiusas bot hawe wiry, branche
culms ard a narrav panicle C. caesiusal® occus in Easten Africa,
whete the distribution of the two specis overlaps C. caesiusdiffers from
C. excavatusn tha it has a broady winged lower glume of the sessi
spikelet ard more densg} pilose rachs internodes

SUDAN. Gebé¢ Marra nea Golol, G.E. Wickens1932; Gu Lumbung G.E.
Wickens2821; N.E. of Coolier /.,/. Blair 293; Toru Tonga J. Blair 2S7; nea
Shambe M.N. Harrison 667; nea Mosy Yapipi, J.B. Myers 1402; Balr El Ghazal
M.N. Harrison 913; Jebé Idaib, F.W. Andrews 3607.

ETHIOPIA. Mega J.B. Gillett H372; N.W. of Ghinir, R Sandford 22;
Yavello, Sidamg H.F. Mooney 5529; SW. of Harar M.G. & S.B. Gilbert 1416;
Chilalo nea Assa 20.X.1971 Mats Thulin 1577.

KENYA. Mt. Kulal, Vercourt 2261; Nakury H.J. Taylor 1293; Shimka Hills,
Kwale, F. Magogo 1253; Naivasha M.M. WebsterK139; Thika, R B. Faden67417.

SW. AFRICA. Etosta Nat Park N. of Duikerdrink 16.111.1971 he Roux
& Steyn 336;3W of Windhoek 2.111.1955 alt. 18C0—210 m, B. de Winter 2557;
Otjiwarangqg May 1949 L.C.C. Liebenberg1,807; Avis Mt., 17.11.1959 alt. 16 m,
R Seydell1699; Simkue E. of Grootfontein 19.1.1958 R Story 6185.

S. AFRICA. Natal. Inanda 14.1X.1965 alt c. 10 m, E.J. Moll 20tf;
Zululand 29.11.1944J. GerstnerU40U; Eastcourt 4.11.194Q alt. ¢. 13® m, O. West
1776; slope of Ezuntunzuni Nkandla 17.111.1970 N.O. Smith132; Camperdown
7V.1966 alt. 50 m, J.W. Morris 97U; Ubombg 22.X1.1969 alt. c. 600 m, E.J. Moll
4703; S. of JohannesburgMarch 1937 J. Lintner 43; 17.VII.1893 R Schlechter
3099. — Transvaal Kruge Nat Park 4.1.1949 alt c. 600 m, B. de Winter
& L.E. Codd 467; Lynwood 12.HI.1965 B. de Winter 8326; Mooihoek 4.111.1961,
alt. 1300—150 m, N.J. Devenish615; Krugersdop Distr,, 16.1.1967 A.O.D. Mogg
SS221; Rooikop 28.X1.1922 I.B. Pole Evans 576; nea Lydenburg Nov. 1884
F. Wilms 1688; Groonkloof 27.111.1920 J. Burtt-Davy 18450; Dongoh area 30.
IV.1948 B, de Winter & L.F. Codd330; Blaunbergh April 1947 H.G. Schweickertd
1991; Zebediela 22.11.1968 B.J. Huntley 1524; Ventersdrop 2.IV.1945 W.J. Louw
1383; Apies Riv., A. Rahmann5682; Belfast 19.111.19341.B. Pole Evans3681.

r.%
25. CYMBOPOGON DENSIFLORWs (Steud) Stag
Andropogondensiflorus Steud, Syn Pl Glum 1. 386 1854 Hack in Mart.

#& & FEichl, PI. Bras 2: (3): 281 1878 — Cymbopogordensiflorus (Steud) Stag
. in Prain Fl. Trop. Afr. 9: 289 1919 — Type Gabon Jardin (P, holo.).
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Andropogen stypticus Welw,, Syn. Explic. 27, 1362, — Cpusbopogon stypticis
(Welw,) Fritsch is Bull. Herb, Bofss, ser. IT, 1: 2060, 1901 — Type: Huilla,
Welwitaeh (K, isol).

Perennial; culm up to 130 em high, 8—9 mm in diam.,, erect, glabrous.
Leaf-blades broadly linesr to narrowly linear-lanceolate, 50—45 ¢m long,
up w30 mm wide, smooth an both surfaces, rounded to cordate at the base,
slightly rough slong the margine. Leaf-sheaths glabrous, Ligule mem-
branous, £ mm long, glabrous, Spathate panicle globose to ohovate,
often elongated, very dense; spatheole 16—20 mm long, Racemes 12 mm
long, very slender, deflexed ut maturity; lower raceme-base nnd Jower-
moat pedicels not swollen; rachis internodes and pedicels sparsely pilose
along the margins, glabrous on the buck. Sessile spikelet 3(4) mm long;
lower glume lanceolate, with shallow madian groove, nerveless or ocea-
sionally 2-nerved, narrowly winged; awn 8.5—8 mm long, column very
short. Pedicellats spikelet 2—3 mm long; lower glume 0.7 mm wide.

HABITAT: Grasslands.

DistripuTioN: Zsire, Zambia, Rhodesia, Gabon, introduced and
naturalized in Brazil.

Usks: Used & o tonic and styptic by the natives in Africa (Wal-
witsch).

C. densiflorus can be easily recognized by the globose to subglobose
(ravely clongated), dense spathate psnicle terminating the tall plant, a
comparatively small sessile spikelet with reduced awn, and a shallow
median groovae on the back of the Jower glume of the sessile spikelet.

This species resembles C. gigantous and can be easily confused with
it, ns both species are tall plants with wide leaf-blades. It differs from
C. gigontous by the flai raceme-hase and a smaller sessile spikelet with
a shallow median groove,

C. densiflorus is native in tropical Africa, It i# probably introduced
in Brazil and beeams naturalized there, The awn of the sessile spikelet
in the specimens from Brazil is longer than in specimens from Africa,
otherwise there is no difference between them (2se hiztogram, fig. 32).

CAMEROON, Yaounde, 1690-94, alt. 800 =, Zenker & Staudt 562,

GABON, Sibange Farm, Munda, 30.1V.1882, . Swpous j2u.

ZAIRE. Kinshasa, Platean de Rande, 26.VL1971, 8. Lisewsks #12; Kalemie
(Albertsille), 12101920, i, L. Shoxte €60; between Ralemiz and Kambare, 83,VIL
1082, Yuyen 145; Xatanga, Karavie, June 1020, Quarric 1870; Twchinsends, May
1914, F. A, Ropers 1078%; Kimantu, 16111850, J. 7. Baldwin Jr. 15128; Mudimba,
Sept. 1656, alt 630 m, Carlier 715; Lobumbsshi (Elisabtheville), I18JILIGE7, alt.
1230 m, J.J. Symaena 2525; hotween Sonn & Batle, 1918, H. Venderjiat 250; Kitobota,
1911, Flamipui $34; Kumbuwn, 1613, 5, Vanderfst s81¢; Balati, 1912, A, Chernlior
£2580; Yavougle, MH8, R, Germain; Standleyville, 20.1.1926, F. Robyns 1358,

197) BoenAnxo: The gemus Cymbagagon i
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Fic. 32, Histogram of €, densifforss In Africa (s) and in Brail (b).
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ANGOLA. County of Ganguelh ard Ambuellas 191Q J. Gossweiler2571,;
Mossamedes1923 N. M. Alemanni132; Welwitsch7526.

TANZANIA. N. of Lake Nyasa 1926 A. Stolz 1084; Ufipa Distr, Ruhwa
12.111.1959 M.M. Webster T73; Kasoje Kungwe Mt., 15.VII.1959 J. Newbould &
R.M. Harley 4319; W. Busce 738.

ZAMBIA. S of Solwesj 20.111.1961 R.B. Drummond & R.O.B. Rutherford-
Smith 7089; Kitwe-Nindota 28.1V.1953 alt. ¢. 13® m, J.H. Hinds 132; Ndotg 1951
J. A. Allan.

MALAWI . Kositu Valley, Mzimbg 29.1.19£S J.E.L. Fenner 267; Nyika
Plateay 9.VIIL.1949 P.O. Wiche N/179; A. Whyte; J. Jackson 541.

RHODESIA Shangani 1956 B. Goldsmith 136/56; Muinilungg 11.X.1937
E. Milne Redhead?714; Unfuliza, 17.V.1934 Eyles 8401; nea Kitwe, 29.V.1963 J. P.
Loveridge 683; Barotseland 2.IV.1964 W.C. Verbooml359; nea Bowood 1933 alt.
c. 13® m, C.G. Trapnell 1668; Magodi, 17.VIIl.1938 alt. c. 129 m, P.J. Greenway
& C.G. Trapnell 5617; Mufulira, 1937 C.E. Duff 228; Lemdaz Distr, 1962 W.C.
Verboom 580; nea Muskota 2.11.1962 W.L. Astle 137U; Kasana nea Abercorn
29.111.1952 alt. c. 160 m, H.M. Richards 1356;Nakatakj 27.V1.195Q alt c¢. 19® m,
A. A. Bullock 2952.

BRAZIL. Piraptinga Minas Gerals 21.V.1950 A. Macedo 2410;nea Alexandra
1965 W.D.Clayton4827; E. of Rio de Janeirg 1961 A Castellanos23159; Chapad
dos Veadeiros 1966 Irwin e al. 12892.

26. CYMBOPOGON MARTINII (Roxb) Wats

Andropogon martinii Roxb, Fl. Ind, ed Cargy & Wall, 1. 280 1820 —
Cymbopogonmartinii (Roxb) Wats in Atkins., Gaz N.W. Prov. India 382 1882
Stag in Kew Bull. 1906 335 359 1906 Burkdl in J & Proc As. Soc Berg 5:
89 — 93 1909 Bor in J Bomh Nat Hist Soc 51: 908 1953 Morton in Taxm
8: 13 1959 — Type Basa on materid seri by Gen Martin from Lucknov (K, holo!).

Perennigl cum erect 2 m high, smooth glabrous lower nodes
often swollen Leaf-blads 50 cm long, abod 25 mm wide, cordaé a
the base often amplexicaul glabrous smooth Leaf-sheath glabrous
Ligule membrano-chartacegusd.5—4 mm long Spatha¢ panick com
pound erect narrow, spathea grea to reddi$ green 20— mm long;
Bedunoda hairy in the uppe part Racems 20 mm long; lower raceme

a® ard lowermos pedicé swollen rachs internode ard pedicé pilose
alorg the margins sparsel pilose on the back Sessi spikelé 35 mm
long, glabrous lower glume chartaceosi 1 mm wide, ovate with deg
media groove broady winged 2-nerved awn 12—18 mm Iong Pedt
cellae spikel¢ 4 mm long, glabrous lower glume lanceolate 8-nerved

CHROMOSOME NUMBER: Cultivated India, 2n = 20,0 (Ragh &
Arora 1958 Mehra et al. 1962 Gupt 1969a)

HABITAT: Ope grasslands _ _ _

DISTRIBUTION : Native in India; cultivated in the tropics
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USES TwO kinds o oils can be obtain@ from the two forms
("motia’ ard "sofia") of C. martinii; palmarosa oil, which is distilled
from the leaves of "motia”, contairs 80—9® geranid ard is usal for
adulteratig rosa oil; ginge oil is obtaing from "sofia' by distillation
of the leaves ard contairs + 40% geraniol

The two forms of C. martinii populary known as "motia" ard "sofia",
are difficult to separag from eat othe in herbarium materiat though
they differ by the conten of ther oils ard ther odou when crushel
(Stag 1906 Bor 1953)

Burkill (1909 pointed ou that the two forms were differert in
the field; in "motia’ the uppe surfae of the leaves makes a right or
obtue angk with the culm whilst in "sofid" it makes an acue angke
with the cuim Gupt (1970 found tha "motia’ was diploid, 2n =
20, wherea "sofid' was tetraploid 2n = 40, ard suggesté they shoutl
be treatel as varieties unde C. martinii, var. martinii and var. sofia.
However as it is difficult to distinguid then the® two forms are com
bined here unde ore name C. martinii.

PAKISTAN. Baluchistan Sarmal 11.X1.1888 J.H. Lace 3967.

INDIA. N.W. Himalaya Chamba 4.1X.1896 alt. c. 130 m, G.A. G.ammie
18475; Chamba 3.X.1874 alt. 100 m, C.B. Clarke 24295; Kagan Hazara 9.VIII.
1899 J.F. Duthie; Tirah, J.F. Duthie 153; Simlg 1877 alt. c. 160 m, Collett 5388A.
Punjah Karnal 12.X.1887 J.R. Drummond 21107; 5.X.1886 J.R. Drummond
21110,21111; Dehia Dun, 14.1X.1948 alt. ¢. 13® m, W.N. Koelz 21778; Mt. Abu,
1888 alt. c. 30 m, J. S Gamble 21010; Nagpu Wardha 19.X11.1902 Herb. Econ.
Ind. 17923; Choa Nagpur 188Q J.S. Gamble8625; 1881 alt. c. 600 m, J.S. Gamble
9121; Sylari Khajin For, 29.X.1909 H.H. Haines 2404; Amraoti, 30.XI.1902
E.G. Fernandes 1, 2 & 3; Nagar Paska Hills, M. Qaiser & al. 4050; Bombay
Singhur P.0.X.1907 W. A. Talbot; N. of Dharwar 11.XI.1953 H. Santapau
16529; Coimbatore Hanore 10.11.1924 K.G. Jacob 17312; Satzymangallam 1902
Bourne; 190Q Bourne 2548; Cuddapah Sinepy Hills, 1882 J.S. Gamble 10843;
Madras Solem 2.111.1927, K.G. Jacob 18068; Indore 1928 H.H. Haines 2865;
Surgap State 7.X.1947 W.N. Koelz 19235; Kondapallj 31.VI.1907 C.A. Barber
7989; Wight 1702.

27. CYMBOPOGON CAESIUS (Nees ex Hook & Arn.) Stap

Andropogon caesius Nees ex Hook & Arn. Bot Beech Voy. 244 1838 _
Andropogon schoenanthusvar. caesius (Nees ex Hook & Arn.) Hack in DC,
Monogr. Phan 6: 610 1889 — Cymbopogon caesiuéNees ex Hook & Arn.) Stag
in Kew Bull. 1906 341 1906 Bor. in J Bomh Nat Hist. Soc 51: 912 1953 _
Type India, Wight 1700b (K, holo!).

Andropogonschoenanthuwar. gracillimus Hook f, Fl. Brit. Ind. 7: 205 1896
—e Type India, C.A. Barber3346 (K, holo!).
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Perennial cuim up to 175 cm high, wiry, ered or geniculateglabrous
often branched Leaf-blads up to 30 cm long 10 mm wide, roundel
at the base smooth had in texture slightly roudh alorg the margins
Leaf-sheath glabrous Ligule membranous5 mm 025; Spathag panick
30 am long, spathea 18— mm long Racems mm long, lower
raceme-bas swollen fusal in the lower pat with the swollen lowermos
pedice] rachs internode ard pedices pilose alorg the margirs ard on
the back Sessi spikelé glabrous 3—4 mm long, lower glume ovate
lanceolate 1 mm wide, membrano-chartacequsierveles or 2-nerved
more or less obtuse broady winged awn up to 16 mm long Pedicellag¢
spikelg glabrous 3—4 mm long; lower glume 1—12 mm wide, 7-nerved

CHROMOSOME NUMBER: India, 2n = 20 (Guga 1969a

HABITAT: Ope dry grasslandshedges alt. 1000—150 m.

DISTRIBUTION: Comma in India to Indo-China rarely in Eag

Africa ard Arabia

USES: Usal locally as an occasionadomesit remedy The essentia
oil is recordel to contan geranid ard limonene.

C. caesiusis closey relatal to C. martinii by the structue of the
sessié spikelet Both specis hawe the lower glume of the sessi spikele
with a deg median groowe ard broal wings ard the lower raceme-bas
and lowermos pedicé swollen C. caesiusdiffers from C. martinii by
having wiry, genicula¢ culms narrowe ard shorte leaf-blades roundel
a the base ard an obtu® lower glume of the sessi spikelet

PAKISTAN. Naza Parke Hills, 25.X.1970 M. Qaiser & A. Ghafoor 4028;
Lower Sind 25 XI. 1956 JJ. Noris 151.

INDIA. Travancore 8.1X.1913 C. C. Colder & M. S Ramaswami 721Mysore
Gandagere 7.VI.197Q T. P. RammamoorthyHFP262; Hassan 22.1.1970 C.J. Sal-
danha16097; Coimbatore Burgu Hills, 1902 Bourne 6429; Sanganallur 10.VII1.1902
C. A. Barber U55; N. Coimbatore 1902 Bourne; ibid., 7.X1.190Q C. A. Barber 2558;
Nilgiris, Madras Herb. 16; Bangalore 31.X.1923 J.J. Sudborough;Maruthuamala
(Kerala Univ.), 19.IV.1959 /. Christopher GS68; Madras 19.X.1901 C.A. Barber
248; ibid., 190§ Bourne; Chingleput 1886 J.S. Gamble 17627; Madras Hulaly,
E.K. Janaki Ammal 1749%); Cuddakah 1915 Bourne; Kaliandrug 1915 Bourne;
Lilicut, E.K. JanakiAmmal 1867; Kollogal, 8.1.1930 alt. c. 700 m, J.R. Naganathan
194.01; Tiranelveli 30.VI.1904 C.A. Barber SS46; Tinevelly, 29.V1.1901 C. Barber
,1,115; Herb. Wight 1700, 1806 &3091; E. Blatter 2522.

CEYLON. N. Province Jaffra Distr, 14.1.1970 alt. 2 m, W.D. Clayton 3239;
Bandarawella 1903 Jowitt; ibid., 17.V1.1908 alt. 15® m, Jowitt; Ruhura Nat Park
Kataragama 23.V.1968 R.G. Cooray 685S01R; Pallugaturai 30.X11.1968 F. R
Fosberget al. 50911; Prov. of Uva, 13.111.1969R.D. Hoogland111559; SE of Nuwama
Eliya, 9.IV.197Q alt. 100 m, F. W. Gould 13358.

S. CHINA. Yunnan Delaway 1797 (P).

ARABIA. Wolledge 1889 G. Schweinfurth 629.

AFGHANISTAN. Aitchison US.
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SOMALIA. Gollis Rang 190§ Drake Brockman 463;no definite locality, 16
VIIL1923, Imp. Inst. 3505/23.

KENYA. Dany Sabuk 1.VI.1933 alt. 160 m, V. A Beckley 2076;Nairobi,
14. 11. 1933 E.R. Napier 2497.

28. CYMBOPOGON PRUINOSWS (Nees ex Steud) Chiowv.

Andropogonpruinosus Nees ex Steud, Syn Pl Glum 1. 388 1854 — Cymbo-
pogon pruinosus (Nees ex Steud) Chiov, Gram Ess 13 1909 — Type Mauritius
Her. Sieb. 45 (K, iso!).

Perennial tufted cuim 20— cm high, glabrous ered or geniculate
coatel with old basé sheaths Leaf-blads smooth glabrous 30 cm long,
5—13 mm wide, roundel to cordaeé a the base often amplexicaul taper
ing. Leaf-shedt glabrous smooth Ligule 2 mm long, rounded mem
brano-chartaceous Spathag¢ panice 7—2 cm long, erect narraw to
broad (up to 10 cm wide), spathe@ 17— mm long Eacems 15—17
mm long, lower raceme-bas ard lowermos pedicé not swollen rachs
internode ard pedicet dense) pilose alorg the margirs ard in the uppe
part Sessié spikelé 4 mm long glabrous lower glume 0.8—12 mm
wide, more or les oblong with shallov to degp median groove broady
winged 2-nerved usualy 3-toothed awn 11 mm long Pedicella¢ spikele
lanceolate 7-nerved

HABITAT: Rocky escarpmenissavannas

DISTRIBUTION: Mauritius (Rodriques He Bourbon Le Reunion)

In ser Rusaethe culm is usualy bare of old bas& sheaths In C.
pruinosusthe culm is coatel with the bas& sheaths probaby becaus
the lower internods are shorte than the uppe ones ard the sheathk
reman on the culm

The leaf-blads vary in width. The plans from Bourba Isl. haw
wide ard cordae leaf-blads as in C. martinii. The plans from the
othe island (Le Reunion ard Rodriquey hawe narrowe leaf-blades
roundel a the base

In appearare C. pruinosusresemble C. excavatusbut the forme
can be differentiatel from the latter by its flat lowermos$ pedicé ard
lower raceme-bas ard 3-tooth@ lower glume of the sessié spikelet

MAURITIUS ISLANDS. Le Reuinion 11.IV.1968 P. Home, 9; 189Q P.
Home 48; 1871, P. Home 113. Rodriques P. Rival; M. Boivin, He Bourbon M.
Richards; Herb. Sieber 45.
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29. CYMBOPOGON CAMBOGIENSKS (Balansa E. G. & A. Cams

Andropogon cambogiensisBalans in J. de Bot 4. 114 1890 — Cymbopogon
cambogiensis(Balansa E.G & A. Camws in Lecomte Fl. Gen Indo-Chira 7: 351
1922 as"cambodgiensis"— Type Cambodia Godefray 292 (K, iso!).

CymbopogorsiamensiBor in Dank Bot Arkiv 23: 158 1965 — Type Thailand

Kai Larsen 8989 (K, holo!).

Perennial cuim up to 175 cm high, 4 mm in diam, geniculate wiry,
often branched nodes swollen Leaf-blade up to 9 mm wide, glabrous
smooth had in texture roundel a the base Leaf-shedt glabrous
Spatha¢ panick with very few to numeros racemes narrow 12—2
cm long, spathea up to 19 mm long Raceme 15 mm long, deflexed
lower raceme-bas ard lowermos pedices nat swollen glabrous rachs
internodes ard pedicet glabrows or sparsel pilose alorg the margins
Sesski spikelé 3—32 mm long, with reduce awr lower glume narrowly
ovate-lanceolat to elliptic, 08 mm wide, with shallov median groove
narrowly winged nerveles or 2-nervecl awn up to 7 mm long Pedicellag
spikelé glabrous 3 mm long; lower glume 08 mm wide, narrowly ovae
to ovate-lanceolates (7)-nerved

HABITAT : Open grasy grounds savannas

DISTRIBUTION: Cambodia Thailard ard Indo-China

C. cambogiensids characterizé by having almos ovae sessi
spikeles ard pedicellag spikeles in shot racemestogethe with a flat
lower raceme-bas ard lowermos pedice] ard a shallov median groowe
in the lower glume

This specis is in fad variabk in its habt ard panicle In the
type specime the plart is tall with a narrow long deng panicle In
sone specimes it is fourd tha the plart is mud smaller a few cm high
with shorte leaf-blade ard shorte panicle

C. cambogiensiss easily confusd with C. caesius,the spikeles of
both specis beirg similar. C. cambogiensidiffers from C. caesiusby
having a flat raceme-bas ard a shallov median groowe of the lower

glume

THAILAND . Chumpaan 12 . 1927 alt 20 m, A.F.G. Kerr 11391; Chainat
19 IX. 1930 A.F.G. Kerr 19677; Aren Pratet 9. VIII. 193Q alt 50 m, A.F.G. Kerr
19586; Supan 22 IX. 193Q A.F.G. Kerr; Chantaburi 13 VI. 1963 alt. 50 m, Kai
Larsen10027.

INDO-CHINA. Annam 193Q Colani 3958 (P); Ebernardt2180 (P); 29 IX.
1921, Hitchcock 19373(P).

CAMBODIA. 1878 M. Godefray 292.
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30. CYMBOPOGON POLYNEURGCS (Steud) Stap

Andropogonpolyneuros Steud. Syn Pl Glum 1. 385 1854 — Cymbopogon
polyneuros (Steud) Stag in Kew Bull. 1906 345 361 1906 Bor in J Bomh Nat
Hist. Soc 51: 913 1953 — Type India, Hohenacker 933(P, holo!; K, iso!).

~ Perennial cuim eret¢ or geniculate up to 100 cm high, 2—25 mm
in diam, glabrous often branched Leaf-blads 17 an long 6—7 mm
wide, roundel at the base smooth had in texture slightly roudh alorg
the margins Leaf-sheath glabrous Ligule membranous3 mm long
Spathag¢ panick with few racemes purplish spathe@ 15—17 cm long;
pedunct 10 mm long Racems 15 mm long, lower raceme-bas ard
lowermos pedicé na swollen rachs internode ard pedices pilose
alorg the margins glabros on the back Sessi Sﬁlkeld 4 mm long;
lower glume 12 mm wide, with degp median groove chartaceouswidenel
upwards broady winged nerveles or 2-nerved awn 16 mm long Pedt
cellae spikelé 4.5—5 mm long, lower glume 1 mm wide, 7-nerved
CHROMOSOME NUMBER: Indig, 2n = 20 (Gupt 1969a)

HABITAT: Grasy hills.
DISTRIBUTION: Nilgiris (India), Ceylon

USES The all_is na yet producel commercially it contairs limo-
nere (Guenther1950)

This specis is often confusd with C. caesius,but it has the lower
raceme-bas ard the lowermos$ pedicé na swollen the hairs of the
rachk internodes ard pedice$ are less dense ard the racene longe than
in C. caesius.

The nan swollen raceme-bas ard lowermos pedicé plac C. poly-
neuros nea to C. pruinosusfrom Mauritius but C. pruinosus differs
from the former in havirng a 3-toothel lower glume of the sessi spikelet

INDIA. Nilgiris, 1964 E. K. Janaki Ammal 10983*); ibid., 1884 J.S Gamble
15326; ibid., 1885 J.S. Gamblel6648; Bot. Gard. 101; Bourne; Burligar, 1889
J-S. Gamble 22555; Pykara; J.S. Gamble 11834; Schmidt; R.F. Hohenacker 933;
1834 Perrotet 1269; Doodabetta 1889 Bourne 78; Wight 1705; Griffith 6769.

CEYLON. C.P. 3135.

31 CYMBOPOGON ANNAMENSIS (A. Camu$ A. Camis — Fig. 33

Cymbopogormartinii. var. annamensisA. Cams in Bull. Mus Hist. Nat Pars
25. 67Q 1919 — CymbopogorannamensigA. Camu$ A. Camws in Bull. Mus Hist.
i Nat Pars 26 563 1920 E.G. & A. Camws in Lecomte Fl. Gen Indo-Chira 7:

%44, 1922 — Type Indo-China Chevalier (P, holo!).

Cymbopogonbassacensi®\. Camws in Bull. Mus. Hist. Nat Park 26. 564 1920
— Type Mekong Thorel (P, holo!).
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FIG. 33

Type specime&n of C. annamensis.

~ Culm 65—100 cm high, wi%, glabrous slightl)( geniculate with the
innovatiors extravaginal Leaf-blades 30— am long, 3—9 mm wide,
smooth tapering more or less rounded at the base very rarely attenuate

y .
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Leaf-sheath %I)abrous Ligule 0.5—15 mm long rounded Spathad
anick erect 20 an long narrow spathea 25 mm long Racene 18—
0 mm Ionlg reddid to purplish lower raceme-bas ard lowermos

pedicé swollen fused in the lower part almos glabrous rachs inter-

nodes ard 5pedlceﬂ; piloxe anrP the mar%ms glabrots on the back Sessi
spikelé 45 mm long; lower glume 0.8—L mm wide, nerveles to 2-nervel ;

awn 16 mm Iong edicellag spikelé 38 mm long, lower glume 0.8—1

mm wide, broady lanceolate 7-nerved

HABITAT: Ope grasslandsalt 1000—140 m.
DISTRIBUTION : Indo-China

A. Camws (1920 distinguishe 2 specis from Indo-China C. bassa-
censisard C. annamensis. The latter differs from the forme by the
purplish racems ard internodes al® the spikeles are persisten in C.
annamensiswhilst in C. bassacensishey brek easily In fad there is
na mud differene betwea the two species In both forms the lower
raceme-basard the lowermos pedicé are swollen ard fused in the lower
part ard are glabrous ard the lower glume of the sessi spikeld is
broadlyy winged with a deg median groove Therefore they shoutl be
put in the sane species C. annamensis.

This specis is more or less variabk in habit In the type specima
the culm is tall ard slender erect with a diamete of abod 3 mm In
the specimea from Korat, Thailard (Kerr 8130 ard Put 4245) the cuim
is smaller with a diamete of abod 1 mm

This specie resembls C. polyneurosby its long purplish racems
ard deepy grooved broady wingead lower glume but it differs from
the later by the swollen lower raceme-bas ard lowermos pedicel

THAILAND. Korat, P& Tong Chai A.F.G. Kerr 8130; Bua Yai, 1.X.1931
Put 4245; 23.XL1923 A.F.G. Kerr 7948; Mekong Thorel (P).
INDO-CHINA. Chevalier (P).

32. CYMBOPOGON OSMASTONI R. N. Parke

CymbopogonosmastoniiR.N. Parke in Fedds Repert 31: 126 1932 Bor in J.
Bomh Nat Hist Soc 51: 915 1953 — Type India, Osmaston1430 (Dehia Dun,
hole).

Perennigl cum 12 m high, glabrous Leaf-blade 19 mm wide,
hard in exture smooth round& to cordae a the base sometime
amplixicaul Leaf-sheath glabrous Ligule less than 1 mm long
Spathag panick with few to numeros racemes Racems 12 mm long;
lower raceme-bas ard lowermos pedicé flat; rachs internods ard
pedices pilose alorg the margins glabrows on the back Sessi spikele
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awnless 3 mm long, lower glume ovate 1 mm wide, glabrous narrowly
to broady winged 2-nerved Pedicella¢ spikel¢ glabrous 2 mm long;
lower glume broady ovate 1 mm wide, 7-nervel (rarely 5-nerved)
HABITAT : Grasslands
DISTRIBUTION: India (endemic)

This specis resembls the awnles C. cambogiensisput it differs
from the latter by the ovate lower glume of the sessi spikelé ard the
cordae of the leaf-blade

INDIA. Uttar PradeshOsmaston 14301931 For. Ranger; Bullock 758; N.W.
of India, Royle.

33. CYMBOPOGON MEKONGENSIKS A. Camts

CyvibopogonmekongensisA. Camus in Bull. Mus Hist Nat Pars 62 563
1920 E.G. & A. Camws in Lecomte Fl. Gen Indo-Chira .70 344 1922 — Type
Mekong Thorel 2481 (P, holo!).

~ Perennial cum 55 cm high, with innovation extravaginal geniculate
wiry. Leaf-blade 10— cm long 1.5—35 mm wide, had in texture
smooth tapering narrov a the base Leaf-sheath glabrous basal-sheath
persistent Ligule 15—2 mm long membrano-chartacequglabrous
rounded Spathat panick erect usualy with few racemes spathea
23 mm long, glabrous more or les reddihr brown peduncd slender
Racems mm long lower raceme-bas ard lowermos pedicé na
swolleny rachs internode ard pedice$ pilose alorg the margins glabrows
on the back Sessi spikelé 4 mm long; lower glume lanceolate 08 mm
wide, chartaceousglabrous with fairly deg median giroove narrowly
winged nervelessawn 14 mm long Pedicellag spikelé 42 mm long;
lower glume narrowl lanceolate 08 mm wide, glabrows 5-nerved

HABITAT: Grasslands '
DISTRIBUTION: Indo-Chira to Souh China

C. mekongensiss distind from the reg of the specis in ser Rusae.
It possessenarrov leaf-blads with a narraov base which is unusué
in ser Rusae. Beside this the ba® of the culm is coverel by persisten
sheaths However the median groowe of the lower glume of the sessi
spikelé¢ resemble that found in othe membes of ser Rusae,ard for
that reaso this specis is placal togethe with them

INDO-CHINA. Mekong Thorel 2481 (P); Annam 1927 J. & M. S Clemens
4357; 16.VIIL.1911, H. Lecomte& A. Finet 2092.

HONG KONG. 5.VIII.1854, Wight; 21.X.1969 Shin Ying Hu 8S09; 7X1972
Shin Ying Hu 12236; 14.1.1936 N.L. Bor HK84.

F_
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S CHINA. Canton 1921 F. A McClure 10S02; Kwangtung 1923 To Rang
P, 2 11350 (P); Lo Fan Shan 1883 Hort. Bot. Hong Kong 127; Tonkin, 6. IX.
1 R-P. Bon (P); Macay 6. IX. 1961 F.A. Soars Sil; ibid., 7. IX. 1961 FA.
Soar's 413; ibid., F.A. Soars 432; Hainan 1889 A. Henry 8287.

Ser CITRATI Stap
Ser. Citrati Stag in Kew Bull. 1906 351 1906

Perennial tufted grasse with innovatiors mixed betwe@ intra-
vagind ard extravaginal Leaf-blads broady linea to narrowltlll linear,
often filiform, tapering narrov a the base slightly rough on the lower
surface Leaf-sheath often persistent basal-sheath usualy glabrous
often persisten Spathaelé)anicb simple rarely with secondar tiers to
decompoungdlarge from cn to 10 cm long Racems often deflexel
at maturity, lower raceme-bas flat, shorte than the uppe ong lower
mog pedice flat, neve fusal with the lower raceme-baserachs inter-
nodes armd pedicet pilose alorg the margins usualy glabrows on the
back Sessi spikele awned sometime the awn reducel to a shot
bristle (C. winteranus); lower %I)ume flat, usualy with 2—3 wrinkles on
the back narrowly winged to broadly winged Pedicellag¢ spikel¢ con
sisting of 2 glumes two lemma ard ore mak flower.

TYPE SPECIES Cymb%po%oncitratus (DC) Stapf

DISTRIBUTION: From Soun ard Eag Africa, India to S.E Asia
Malesa ard Easten Australia

This series is characterizé by its flat, winged lower glume of the
sessk spikele togethe with linea leaf-blads with a narrov base ard
often a large compoud panicle the lower glume often has 1—3 wrinkles
on the back

It seens that this series is more variabke ard complex than the othe
series ard it is divided into two groups which differ only slightly:

(1) lower glume of the sessi spikelé broady winged (Marginatus

group ard

(2) lower glume of the sessik spikeld narrowly winged (Flexuosus
group)

Ther is a specis intermedia¢ betwea the two groups e.g C. Itha-
sianus,becaus the terms "broad' ard "narrow' are very relative The
Flexuosusgroyp can be divided into two:

(1) large tufted grass culim tall with a large decompoud panick
terminatirg the cum ard broady linear leaf-blades the four
cultivated specis ( i.e. C. winteranus,C. nardus,C. citratus ard
C. flexuosus)ard sone wild specis (e.g C. afronardus)belorg
to this group

|
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(2) tufted grass cuim relatively shot with a narrov compounl
panick ard narrowl linear leaf-blades mog of the wild specis
(e.g C. calciphilus) belorg to this group

This division is al®o artificial, sinee sone intermedia¢ forms are
found (eg sone specimen of C. citratus) ard the size of the plart often
depend on the plae whee it growns (e.g in C. flexuosus).

Sorre charactes which cen be usel to differentiae the specie are
the sizz ard structue of the lower glume of the sessi# spikelet the
structue of the spathat panicle siz of the leaf-blade the lengh of the
awn ard the colou of the basal-sheath Often the smelk of the living
plants of the cultivated specis is enoudp to recognie C. citratus, which
smels of a strorg lema when the led is crushed

34 CYMBOPOGON MARGINATUS (Steud) Burtt-Dawy

Andropogon marginatus Steud in Flora 12 (2) : 472 1892 — Andropogon
nirdus var. marginatus (Steud) Stag in Thiselton-Dyey FI. Cap 7: 351 1892 —
Cymbopogonmarginatus (Steud) Burtt-Daw in Ann. Trans Mus 3. 121 1912
A. Camis in Rev Bot Appl. Colon 1. 286 1921 — Type Souh Africa, Cape
Ecklon 920 (P, holoi).

Densey tufted ?_rass culm erect abou 65 cm high, coatel with the
old bash sheaths Leaf-blade 35 mm long 2—5 mm wide, linear, flat
ard rigid. Leaf-sheatd glabrous often auricled basal-sheath tomen
tose Ligule membrano-chartacequs2 mm long Spatha¢ panick
narrow, interrupted often with seconday tiers, spathea (19—249 mm
IonOcT;, chartaceouys very rarely herbaceosi with reduce leaf-blades
edunct 6—21L mm Iog? stout Racems rathe stouf deflexed 28 mm
ong, with 5—7 pairs of spikelets rachs internods ard pedices 3 mm
Ion_E, pilose alorg the margirs ard sparsef pilose on the back Sessi
spikele 6 mm long, lower glume chartaceousflat in the uppe fart
narrov ard shallowly concae in the lower part broady winged 2(3)
nervel with the nerves visible in the uppe part awn 15 mm lon
Pedicella¢ spikele 55 mm long, lower glume 15 mm wide, broad%
lanceolate acuminate 7-nerved

HABITAT: Sarml dunes velds alt up to 80 m.

DISTRIBUTION: Cape (Souh Africa); endemic

USES Usal by the natives as an enena for pairs in the infants
stomachach ard in the treatmen of che¢$ diseass (Wat & Breye -
Brandwik 1932)

C. marginatusmay usualy be recognize by the broady winged lower
glume of the sessié spikelé ard by the den® hairs alorg the margirs
of the rachs internods ard pedicels
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SOUTH AFRICA. Cape Prov. Hangklp Point 6.1.1948 R. J. Rodin
S1Z5- Tonkerhoek 19.V.1950 R.N. Parker4475; Gred Klinkhoek 1916 E.R. Phillips
lino; Bettys Bay, 4.IV.1961 M. Vogts 51; Klaver Valley, 21.1.1923 C.E. Moss
7581; 'capland Mowbry, 10.1.1894 O. Kuntze; Pooles Bay, 18.1.1920 J. Burtt-
Davy 18789; Kirtenbostr Bot Gard, 24.VI.1929 Hitchcock 24078; Caledm Div.,
Nieuwv Kloof, 1815 Burchell 805; Simons Bay, C. Wright; Witteberg 21.V.1925
R.H. Compton2977; Jonkerhoek Stellenbosch 14.111.1962 H.B. Taylor 3197; ibid.,
1912 S Gainde 1206; betwea Blouste@m amd Kegelbaas 10.1X.1969 C. Baucher
552; Paardenberg21.X1.1962 P.J. Grobter 29300; 20.11.1922 Bolus 796.

35. CYMBOPOGON DIETERLENI Stag ex Schweickertl

Andropogondieterlenii (Stap) Phillips in Ann. S. Afr. Mus 16 336 1919
nom. nud:; Cymbopogondieterlenii Stapf l.e, in syn — Cymbopogondieterlenii
Stag ex Schweickertin Kew Bull. 1938 52 1939 — Type South Africa, Basute
land Dieterlen 390 (K, holo!).

Culm erect up to 70 cm high, glabrous coatel with old bas& sheaths
Leaf-blade more or less filiform, 45 cm long glabrous slightly rough
Leaf-shedt narrav in the uppe part glabrous basal-sheathpubescent
Ligules 7—155 mm long, chartaceous glabrous Spatha¢ panick
narrow; compoun with few racemes spathe@ 27 mm long Racems
22 mm long with 5—6 pairs of spikelets rachs internode ard pedicet
pilose alorg the margins glabrows on the back Sessi spikelé 6—62
mm long lower glume broady lanceolate 1.5—18 wide, wider above
broadly winged chartaceosito subchartaceouglat on the back shallowly
concae in the lowe part nerveles or 2-nerved awn 11 mm long
Pedicella¢ spikele 55 mm long; lower glume 1 mm wide, elliptic oblong
shortly amd narrowl wingad in the uppe part 7-nerved

HABITAT: Velds

DISTRIBUTION : Souh Africa; endemic

The nane "dieterlenil' was given by Stag in the materid a Kew
without publishirg it. Phillips (1919 publishel the nane Cymbopogon
dieterlenii Stag as a synonyn of Andropogondieterlenii (Stap) Phillips
without giving a description Schweickert (1939 publishel C. dieter-
lenii togethe with a latin description

In this specis ther are occasionayl 3 racems instea of the usua
2- In this ca® the uppe raceme-basbehavs like a pedunct ard gives
ise to two racemesborre on equa raceme-bases

C. dieterleniican be recognizd by the broady winged lower glume
o the sessi¢ spikele ard filiform (very rarely flat) leaf-blades This
*Pecies resemble C. marginatusin havirg a broady winged lower glume

.
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but differs in its filiform leaf-blads ard sparsel hairy rachs inter
nodes ard pedicels

SOUTH AFRICA. Seneral 1.XI1.193], alt. c. 179 m, A..P. Pooseons63; ibid.,
17.XI11.1931, A. P. Pooseons961; Nieuwport 14.111.1942 P. J. Boltu 10; Fieksburdg
1949 H. A Mathysen5; Bethlehem 1941 A. J. Richardson; ibid.,, 1.1.1969 L.C.C.
Liebenberg 6853; betweea Ladybraml amd Mosery 24.XI11.1958 alt. 160 m, E.
Wedermann& H.D. Oberdick 1522. Lesotho Abowe Buffalo River, 12.111.1904,alt
c. 250 m, E.E. Golpin 6897; Dieterlen 390.

36. CYMBOPOGON PROLIXUS (Stap) Phillips

Andropogon nardus var. prolixus Stag in Thiselton-Dyer FI. Cap 7. 352
1898 — Cymbopogon prolixugStap) Phillips, S. Afr. Grasse 218 1931 — Type
Souh Africa, Cape Burchell 3845 (K, lecto!).

Cum _90—14%4 om high, glabrous erect Leaf-blads 30—3% cm
Iong, 4—5 mm wide, tapering glabrous Leaf-shedt smooh ard
glabrous basé sheatls tomentose Ligule 4—7 mm long, subchartaceous
rounded glabrous Spathat panick erect narrow 40—5 cm inter
rupted spathea 26—3L mm long, pedunat 9—11 mm long, glabrous
Eacene 19—23 mm long, rachs internods ard pedices dense} EI|O$
alorg the margins usuaﬁ/ glabrows on the back Sessi spikelé 5
mm long, lower glume chartaceouys 12 mm wide, broady winged 3-
nerved awn 17—18 mm long Pedicella¢ spikel¢ 55—~ mm Iong;
lower glume 1—13 mm wide, often with wings in the uppe part /-
nerve

. éZ)HROMOSONE NUMBER: Transvaal 2n = 40 (de W& & Andersm

HABITAT: Grasslandsalt. 2000—300 m.
DISTRIBUTION: Souh Africa, Tanzania

C. prolixus can be recognizd by the yellowish racems arrangd in
a very interruptel spathag panice with a broady winged lower glume
of the sesski spikelet It resemble C. marginatusby the broadly winged
glume of the sessi spikelet but it differs from the latter by the longe
ligule, longe awn ard the rachs internods ard pedices glabrowss on
the back

TANZANIA . Iringa, May, H.E. Emson452; Signd Hill, Feb, Thompsom471.

RHODESIA Southen part June H.B. Gillland 409.

SWAZIELAND. Mbabano Dec H. Bolus 12426.

TRANSVAAL. Pretoriag A.F. Appleton 56.

SOUTH AFRICA. Johannesburg-Linkfield, Jan, Prosse 1857.

CAPE PROVINCE Betwean Pott Alferd ard Kaffir Drift, Burchell S845;
Port Elizabeth ESC A 118;Mossé¢ Bay, Mouth of Gauriz River, Mund and Maire.
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37. CYMBOPOGON RECTWS (Steud) A. Camis — Fig. 34

Andropogonrectus Steud, Syn PL Glum 1. 388 1854 — Cymbopogorrectus
(Steud) A. Camws in Rev Bot. Appl. Colon 1. 286 1921 Monad de Froideville in
Backe & Bakh v.d Brink Jr, Fl. Java 3: 611 1968 Blake in Proc Roy. Soc
Queens! 80(6) 72 1969 — Type Java Zollinger 2562 (P, holo!; L, iso!).

Cymbopogonjavensis Hofman B\jdr. Kenns Ind. Grassal 11 1919

Culm 10 cm_high, glabrous purplish in the uppe part Leaf
blades 50 cm long, 5 mm wide, glabrous Leaf-shedt glabrous yellowish
to purplish often auricled Ligule chartaceous3 mm long Spathag
panick erect branche nodding 50 cm long, interrupted spathea 10—
34 mm long; pedunct glabrous 7—9 mm long Raceme 15— mm
long; rachs internode ard pedices ?I|O$ alorg the margins glabrots
on the back Sessi spikelé 5. mm long; lower glume broady
lanceolate 1 mm wide, glabrous 4—5-nerved broady winged flat on
the bad or with 3 wrinkles awn 14 mm long Pedicella¢ spikelé 6 mm
long, lower glume lanceolate often winged above 7(9)-nerved

HABITAT: GrasslandsCasuarinaparklands alt. 1200—220 m.

DISTRIBUTION: Jawa (Centrd ard East) Bali, Lombok Sumbawa

The panick of C. rectusis variable The panicles of the plart known
from the type locality (Mt. Tengge) hawe few branchesbut thos fourd
in Mt. Dieng ard its surrounding (Centra Javg haw longe ard dense
panicles Both forms are similar in havirg the lower glumes of the
sessk spikele with 4—5 nerves 2 wrinkles on the back broal wings
alorg the keels ard narrav leaves

JAVA. Mt. Merapi 27.IV.192Q alt. ¢. 250 m, Coert 101 (L); Dieng Plateau

1917 alt. 120 m, C.A. Backer 22050 (BO); Tawangmangu31.V.1941 alt. 159 m,

van Slooten2706 (BO); Mt. Sumbing; 14.V.1912 alt 158 m, Lorzing 418 (BO);

Mt. Kelut, 23.111.1929 salt 25® m, Coert 706 (L); Mt. Kawi, 19.IV.1929 alt.

24@M m, Doctersvan Leeuwenl12434 (BO); Mt. Arjuno, 194Q alt. 1500—240 m, van

Steenis 11854 (BO, L); Batu 9.VI1.197Q alt. c. 100 m, S Soenarko 157 (BO);

Mt. Wilis, 1898 Koorders 23337 (BO); Mt. Tengger 26.111.1968 alt. 22 m,

S. Soenarko 64 (BO); ibid., Zollinger 2562; ibid., 22.IV.194Q alt 200 m, van

Steenis11896 (BO); top of Mt. Widodaren 24.X.1899 alt. 250 m, Koorders 37575

(BO); lien Plateay 28.111.1968 alt. 16 m, S Soenarko 83 (BO); Mt. Pendi|

| 3MV.194Q0 alt 169 m, van Steenis 12127 (BO, L); betwea Sempbd ard Mt.

Merapi 23.VI. 1918 alt. 1200—150 m, C. A. Backer 25S15(BO); lyang Plateau

I 29.IV.1914 alt. 21 m, C.A. Backer 13390 (L); ibid.,, 25.X.1913 alt. 21® m,

| alt. 219 m, C.A. Backer13390 (L) ; ibid.,, 25.X.1913 alt 21® m, C.A. Backer
i 9756 (BO).

BALI. Kintamanj 20.111.1964 alt. 12® m, A. Dilmy 972; S of Mt. Agung
6.IV.1936 alt. 150 m, van Steenis 7818 (L); Mt. Batur, 6.VI.197Q alt 12® m,
S. Soenarko137 (BO); ibid., 25.V.1935 alt. 13® m, de Voogd 2032; Tegagula
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4.1V:1936 alt 19 m, van Steenis7761 (BO) ; Mt. Abang 9.IV.193G van Steenis
S025(BO, L).

LOMBOK. Mt. Rinjanz 26.VI1.1936 alt. 200 m, de Voogd2632 (BO); Plawang
alt. 24M m, de Voogd 2591 (BO); Simbalun alt. 160 m, de Voogd 2605 (BO);
ibid., alt. 2500—288 m, Elbert 2339 (L).

SUMBAWA. Semongka atas 13.V.1961 alt. 70 m, K. Kartawinata 167.

38. CYMBOPOGON GOERINGI (Steud) A. Camts

Andropogongoeringii Steud in Flora 24: 22 1846 — Andropogon narduwar.
goeringii (Steud) Hack in DC, Monogr. Phan 6: 607. 1889 — Cymbopogon goeringii
(Steud) A. Camws in Rev Bot Appl. Colon 1: 286 1921 — Cymbopogon tortilis
var. goeringii (Steud) Hand Mzt., Symh Sin 7: 1314 1936 — Type Japan Goering
S (P, holo!).

Cum up to 90 cm high, glabrous Leaf-blade flat, 30 cm lon
45 mm wide, glabrous Leaf-sheath smooth glabrous bash she
glabrous Ligule 35 mm long, membranous Spathag Fanicb interrupt
ed more or less loose rarely with tertiaty tiers purplish to yellowish
spathea@ 23 mm long, pedunct glabrous 13 mm long Racems up to
23 mm long, rachs internode ard pedicet pilose alorg the margins
glabrescenon the back pedicé slightly swollen above Sessi sloikele
45—6 mm long, lower glume 1—16 mm wide, subchartaceoudlat on
the back ovate-lanceolator lanceolate narrowl to broady winged 3—
6-nerved the middle nene often narrowly winged in the uppe part
awn 17 mm long Pedicellag¢ spikelé 55 mm long;, lower glume broady
lanceolate J—12 mm wide, slightly roundel on the back often winged
in the uppe part

C. goeringiiis relatal to the Souh African species C. marginatus
ard C. dieterlenii in having broadl winged lower glume of the sessi
spikelet It differs from both specis by havirg broady lanceola¢ sub
chartaceos lower glume broade leaf-blade ard a longe awn

This specis consiss of two varieties Var. goeringii can easiy be
recognizel by the conspicuos nerves on the lower glume of the sessi
spikel¢ togethe with the swollen tip of the pedice] ard the purplish
spathae panicle Var. hongkongensis differs from var. goeringii,
becaus it possessea yellowish spathag panick ard a shorte lower glume
°f the sessi spikelet However it is not feasibe to male it separat

‘speciessinc the shag of the lower glume of the sessi spikelé is similar
0 tha of var. goeringii. It is therefoe regarde as a locd variety of

S8 species
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var. GOERINGI
Lower glume of sessi spikelé 6 mm long, broady winged conspi
cuousy 5(6)-nerved pedicé usualy swollen above
HABITAT : In grasy pasturesgrasy hills, alt. 20— m.
DISTRIBUTION: Souh Japa & Souh Korea

JAPAN. Yokohama 1877 Dickins; Okoyama 9.X1.1893 Faurie 114.51; Fuji-
yama 20.VIII.189Q Faurie 6649; Fauri 6522; Yokoska Savatier2559, 1506; Kyushy
Wakamatsy 4.1X.1894 Faurie 1724; Hokozakj 30.X.1928 K. Ichikawa 50; Matmu
yama  14.X1.1893 Faurie 11694; Goering 3*); Choshabary 1929 M. JaJcenouchi;
Ryukyy, 16.V1.190Q Faurie; N. Noguchi 3371; W. of Nakazone 20.VIII.1956
F.R. Fosberg 38304;SW of Ozatq 22.V.1956 F.li. Fosberg 37056; F. R Fosberg
S772257816.

KOREA. Chuiramko 1906 Faurie 1215; Faurie 820.

var. hemgkongensi S. Soenarkp var. nov.

A varietae typica gluma inferiore spicula sessils 45 mm longg
angusgé alatq differt.

TYPUs: Hongkong Shiu YingHu 12182 (K¢ holo!).
HABITAT: Grasy Hills; alt. 50—9® m.
DISTRIBUTION: Hong Kong Formosa

HONG KONG. Wah Sax Kuek 23.VIII.L197Q Paul But 110; Fan Fan Valley,
21.X.1972 S.Y.Hu 12302; Ma On Shan 22.1X.1968 S.Y. Hu 5695; Paul But 240;
Victoria Peak 10.X.1970 Paul But 156; Ta O, 18.VII.1929 W.Y. Chun 3158;
Centrd Isl, S.Y.Hu 12182; Cheuy Chay 8.VI.197Q Paul But 39.

FORMOSA Apes Hills, G.W. Play fair 237;Souh Cape A. Henry 1309.

39. CYMBOPOGON KHASIANUS (Munro ex Hack) Bor

Andropogon nardus var. khasianusMunro ex Hack in DC, Monogr Phan 6:
603 1889 Hooke f, Fl. Br. India 7. 206 1896 — Cymbopogon khasianugMunro
ex Hack) Bor in Ind. For. Rec (Bot) 1 (13). 92 1938 in J Bomh Nat Hist.
Soc 52 168 1954 — Type India, Khas Hills, Griffith 6764 (K, syn!).

Culm abou 170 cm high, glabros ard smooth nodes glabrows or
bearded Leaf-blads 50 cm long, 95 mm wide, slightly rout%h gilabrous
excep woolly triangula patche a the base Leaf-sheath glabrous
bas& shealh often tomentose Ligule membrano-chartacequd mm long
Spathag 9pamcte compound lax, interrupted spathe@ 21 mm long;

edunak 9 mm long slender with scatterd hairs in the Qf)pe part
acene 20 mm long, slendey rachs internode ard pedices g)l o alorg
the margins glabrows on the back Sessi# spikelé 4.5—5 mm long;
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lower glume chartaceaosi or often subchartaceoudlat on the back often
with 3 wrinkles broady winged 4(5)-nerved awn 12 mm long Pedi
%ellae sglkele 45 mm long; lower glume broady lanceolate 1 mm wide,
-nerve
CHROMOSOME NUMBER: India, 2n = 60 (Gupt 1969a)
HABITAT: Grasslandspine forests alt. 1300—200 m.
DISTRIBUTION: Khas Hills (Assam) Thailand

Hacke (1889 cited 3 specimens Griffith 6764, 6765ard Wallich
8794-H. Hooke f. (1899 ascribel the third specima to a form of Andro-
pogonnardusvar. khasianussine the lower glume of the sessié spikele
is nerveles ard wingless Wallich 8794His, in fact, C. flexuosuswhich
IS a vely variabk species

C. khasianuscan be recognize by the slende raceme ard broady
winged 4 (5)-nerved lanceola¢ lower glume of the sessié spikelet

INDIA. Khad Hills, Iserra 8X.1867 alt 13® m, C.B. Clarke 6432;
Mawryungkneng 4.1X.1951, W.N. Koelz 28343;ibid., 24.1X.1951 Thakur Rup Chand
4802; Mawphlang 10.1X.1949 Thakur Rap Chand2185; ibid., 29.V1.1953 W.N. Koelz
S3230; I.H. Burkill & S..C. Benerjee329; 183Q Herb. Hooker 1381; Shillong C.B.
Clarke 38513; ibid., 22.X.1942 N.L. Bor 17153; Sataka 8.1X.1942 alt. 20® m, N.L.
Bor 163320; Ridima 2.1X.1935 N.L. Bor 6255; Naga Hills, Kohima 16.1X.195Q
Chand 3472; N.L. Bor 2379; Griffith 6764; Manipur, Mythi Phunj 13.X1.1885 C.B.
Clarke 41959A; Bishenpur 20.X1.1943 N.L. Bor 18099; Karong 195Q Thakur Rup
Chand 3699.

THAILAND .
S. CHINA.

Da Sutch 12.X1.1911 A.F.G. Kerr 1554B.
Yunnan J. Cavalerie 8016.

40. Cymbopogm traninhensis (A. Camu$ S Soenarkp comb. nov.

Cymbopogonconfertiflorus var. traninhensisA. Cams in Bull. Mus. Hist. Nat
Paris 26. 565 1920 E.G & A. Cams in Lecomte Fl. Gen Indo-Chira 7: 341 1922
— Type Laos Traninh Mieville (P, holo!).

Cymbopogonkhasianusvar. nagensis Bor in Bomh Nat Hist Soc 52 169
1954 Type Assam Naga Hills, N.L. Bor 10 (K, holo!).

Tufted grass cuim 136 cm high, whitish to purplish glabrous Leaf
Wadé® up to 75 cm Ion% 13 cam wide, glabrows excep the beardd lower
part a the junction with the sheathsnarrov a the base smooh on the
Uﬁpe’ surface sll?_htly rough benedt ard alorg the margins Leaf
sheah glabrous Ligule chartaceous5 mm long glabrous Spathag
Banlcb compoung narrow ered¢ or lax, node often bearded spathea
5—3) mm long, glabrous pedunct slender nat stout Racems fragile,
19—29 mm long, lower raceme-basard lowermos pedicé not swollen

‘ rachs internods ard pedicets pilose alorg the margins glabrows on
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the back Sesse spikelé 7 mm long, lower glume glabrows to pubescen
on the back lanceolate 1 mm wide, 1—2-wrinkled on the back broady
wmged nerveles to 2-nerved awn up to 20 mm long.  Pedicellag spikele
5—55 mm long, lower glume 1 mm wide, 7-nerved

HABITAT: Ope savannain the hills; in plateay alt. 900—190 m.
DISTRIBUTION: Naga Hills (Assam) Northen pat o Indo-China
Sout Chira ard Burma

USES: Little known but oil extractel from the plart by the natives
(A. Camws 1920)

This specis was originally describd by Mile Cami$ base on a
plart growing on the platear Tranirh (Laos) It has a narrow dense
purplish panicle ard the lower glume of the spikeld¢ is 5 mm long with
broad wings with or without wrinkles on the back | cannd find ary
differences betwe@ this specis ard C. khasianusvar. nagensis Bor,
a plart from the Naga Hills (Assam)

C. traninhensisis variable In the type specime the lower glume
of the sessi spikeleé is usually glabrous occasionajl pubescenon the
back In the plart from the Naga Hills, the lower glume is usualy
pubescenon the back The plans from Yunnan haw a yellowish panick
with looe branches However al specimes shae a similar structue
of the lower glume which is 5— mm long, broad} winged narrov a
the bae ard wrinkled on the back

The broadly winged lower glume in this specis suggest an affinity
with C. prolixus from Souh Africa- The latter is distinguishd by the
narrowe ard shorte leaf-blads ard the pubescen basé sheaths

INDIA. Manipu State Thonbal 19.X11.1942 alt. c. 100 m, N.L. Bor 16955;
Naga Hills, Shila Jopi 16.X1.1935 alt. 250 m, N.L. Bor 10.

BURMA. Mandalay Popa 12.1X.1938 alt. 15@ m, D. Rhind 2619.

THAILAND . Chiangmai 7.X11.1959 alt. 900 m, T. Smitinand & E.G. Abbe
6263; ibid,, 2.X11.1961, alt. 1600—190 m, T. Smitinand& J.A.R. Anderson7258;
ibid., 11.X1.1962 alt. 1600—18® m, T. Smitinand 27722,

LAOS. Traninh Mievile (P).

YUNAN. G. Forest 11694; 1885 Delaway 1789, 1797 (P); Kochan 2.X.1889
Delaway 4772 (P).

41. CYMBOPOGON WINTERANUS Jowitt

Cymbopogonwinteranus Jowit in Ann. Roy. Bot Gard Perad 4. 188 1908
Bor in J Bomh Nat Hist Soc 51: 906 1953 Monad de Froideville in Backe &
Bakh v.d Brink Jr, Fl. Jav 3: 611 1968 Type Ceylon A.W. Winter (K, holo!).
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Large tufted grass cum 2—25 m hi?_h, smooth glabrous Leaf
blades up to 1 m long, 15 cm wide, usualy r|ght green glabrous smooh
on the ulpper surface sllgg‘htly roug1 belov ard alorg the margins Leaf
sheah glabrous yellowish green bash sheah glabrous green to reddish
Ligule chartaceoys abod 1 mm long Spathat panick decompound
large abou 1 m long, with mary racems arrange alorg a zig-zay axis
spahtea@ 20 mm long glabrous Raceme 20 mm long, rachs inter-
nodes ard pedicet pilose alorg the margins glabrows or puberulos on
the back Sessi spikelé¢ 5 mm long, lower glume oblong-lanceolate
usualy flat, narrowly winged 3-nerved awn 5 mm long when Jaresent
Pedicella¢ spikelé 5 mm long; lower glume lanceolate 7-nerve

DISTRIBUTION: Cultivated only; its origin is unknown

USES The oil distilled from the leaves o this specis is known
as citronell oil; it contairs 25—51 pe cert geranid ard abou 35 pe
cert citronelld (Burkill 1935 Guenthe 1950) The oil which contairs
a high citronelld is use for isolation of citronelld ard for convertio
of the latter into citronellol citronelld ester hydroxycitronelld ard syn
thetic menthoj oil with low percentag of citronelld is usel for isola
tion of geranid for scentig soag (Guenthe 1950)

VERNACULAR NAMES: mahapengiriold citronellagrass sera wangi

JAVA. Bogor, cult, 1968 S Soenarko85 (BO); Ciburial 23.IV.1922 Bak-
huizenv.d. Brink 5461 (BO); Jakarta cult, 1903 C.A. BackerS361S(BO); Cianjur,
cult., 1968 S Soenarko87 (BO);, Garut 1969 S Soenarkolll (BO).

SUMATRA. Habinsaran 1929 Lorzing 15510 (BO).

BORNEQ Sandakan 1962 D.l. Nicholson SFN2749; Sunga Kayu, 1933 N.
Mendosa 4029; Kabili-Sepilok 1937 Angian 7052 Kadir A 2699; Paku River, 17,
X1.1936, Noorudin 6770; Sarawak Uppe Rejarg River, 1929 Clemens21882.

CEYLON: AW. Winter; Jowitt 4%).

42. CYMBOPOGON NARDUS (Linn.) Rendk

Andropogon nardus Linn., PL, ed 1, 1046 1753 Hook f, Pl Br. Ind. 7: 205
1896 — Cymbopogon nardugLinn.) Rende in Cat Welw. Afr. PlL. 22 155 1899
Stapf in Kew Bull. 1906 314 354 1906 Bor in J Bomh Nat Hist. Soc 51 903
1953 — Type Ceylon Hermann'sspecimen.

Tufted grass cum up to 25 m high, ere¢ ard finally noddin
9 mm in diam, smooth whitish sometime tinged with purplish re
nodes often swollen Leaf-blads abod 1 m long, 15 mm wide, tapering
glabrous tomentos & the triangula patchesroud on the lower surfa@
ard alorg the margins often smooh above dak green or dak brown
when dry, Leaf-sheath glabrous smooth often auricled basa sheatls
Purplih red outside reddid inside Ligule chartaceoys glabrous
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Spathag panick decompound interrupted llJ:E) to 1 m long, spathea
brown 12—15 mm long, pedunct glabrous Racems 15—1/ mm long;
rachs internods amd pedicet pilose alorg the margins glabrows on
the back Sessi spikelé 4—45 mm long awnel or awnless lower
glume 09 mm long ovate-lanceolateflat on the back reddidr brown
or purgllm in the uppe gart narrowly winged nerveles or 3(4)-nerved
awn 75 mm lanceolate 7-nerved

According to Guenthe (1950 there is no recod of the introductin
of var confertiflorusfrom Ceyln to Java but it seens that sone culti-
vatiors of citronella gras in Jawa are of C. nardus var. confertiflorus.

var. NARDUS

Sessié spikelé usualy awnless lower glume usualy nerveless
CHROMOSOME NUMBER: India, 2n = 40 (Ragh & Arora 1958)

HABITAT: Patanasalt. 280 m.
DISTRIBUTION: Native in Ceylon introducel elsewhee in the
tropics

USES The oil is known as citronela oil ard is usel chiefly for
scentilg of soap disinfectans ard spray (Guenthe 1950)
VERNACULAR NAMES: lenabaty new citronella grass

CEYLON. Bandarawella 2.X11.1904 C. A. Barber 2383, 2385, 2388 & 2389;
16.X1.1903 D.N. Silva4;, Peradenya8.111.1970 F. Gould 13030; Pussellawa26.1.1970
W.D. Clayton 5434; Hakgala 1950 F. Bollard 1163; N. E. of Galle 16.IvV.197Q
F. Gould 13415; S E. of Nuwar Eliya, 7.IV.197Q F. Gould 13290; mary specime
sent by J. F. Jowitt.

var. CONFERTIFLOR$ (Steud) Bor. — Fig. 35

Andropogonconfertiflorus Steud, Syn PL Glum 1. 385 1854 — Cymbopogon
confertiflorus (Steud) Stag in Kew Bull. 1906 318 355 1906 A. Camws in Rev
Bot. Appl. Colon 1. 282 1921 — Cymbopogon narduwar. confertiflorus (Steud)
Bor in J. Bomh Nat Hist Soc 51: 905 1953 — Type India, Hohenacker932 (K,
iso!).

Andropogonthivaitcsii Hook f. in Trimen Fl. Ceyl 243 1900 — Cymbopogon
thwaitesii (Hook f.) Bor in J Bomh Nat Hist Soc 52 172 1954 — Type Ceylon
Thwaites C.P. 378A (K, holo!).

| Sessk spikeleé awned lower glume 3(4)-nerved awn aboud 75 mm
ong.

CHROMOSOME NUMBER: India, 2n = 60 (Ragh & Arora 1958) 2n
= 20 (Janak Ammal, unpublished)

HABITAT: Grasslandsalt up to 15 m.

|
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DISTRIBUTION:
Java

India ard Ceylon introduce& into cultivation in

USFS The ail contairs 39.1—64.26 o geraniol

INDIA . Nilgiris, 1889 J.S. Gamble 21423; 191Q Meebold 11998; Hohenacker
932; Pulney 1905 C. A. Barber 2643; Sirumalaj Santapau879; Salem 2.111.1927,
K. Jacob 18067K; Poonachi 10.X.1901 C.A. Barber 3725; Sambalpur 20.X11.1949
H.F. Mooney 3188; Orissa S. Kalahandrji Mali; 1964 Janaki Ammal 11 (2n =

20).

CEYLON: Agrapatana 24.IvV.1970Q F. Gould 13585; S. of Palugama 3.1.1970
W.D. Clayton 5003; Badulla Distr, 27.1.1970 W.D. Clayton 5457, 5512; Newaga
Eliya. 1862 Thwaites C.P. 3784.

JAVA: Bogor 17.VIL.197Q S. Soenarkol174- (BO); Sukabumi 1968 S Soe-
narko 88 (BO).

43. CYMBOPOGON CITRATUS (DC.) Stap

Andropogoncitratus DC,, Cat Hort. Monsp 78 1813 Nees in Allg. Gartenzei
3: 266 1835 — Cymbopogorxitratus (DC.) Stag in Kew Bull. 1906 322 357 1906
Bor in J Bomh Nat Hist. Soc 51 907 1953 Monad de Froideville in Backe &
Bakh v.d Brink Jr, Fl. Jawa 3: 611 1968

Andropogonschoenanthu®Roxb, Fl. Ind., ed 2 (Carey 1. 278 182Q non Linne
(2753)

Andropogonroxburghii Nees ex Steud, Syn Pl Glum 1: 395 1854

AndropogoncerifereusHack, in Mart., FI. Bras 2(3) : 281 1883 — Type Brazil,
Glaziaul496.

Cum up to 200 cm high, smooth glabrous Leaf-blads linear,
tapering up to 90 cm long, 5 mm wide, smooh on both surfacesglabrous
glaucous'gregnba® narrow Leaf-shedt terete glabrous smooth basé
shealh persistent glabrous smooth Ligule chartaceousless than 1 mm
long, glabrous Spathag¢ panice decompound 30 cm long spathec
reddi brown 15— mm on%;_ pedunct glabrous Racene 15—17 mm
long; rachs internode ard pedice$ pilose alorg the margirs ard on the
back Sessi spikelé 6 mm long, lower glume 0.7 mm wide, lanceolate
narrowly winged flat on the back slightly concae in the lower part
glabrous nerveless Pedicella¢ spikelé 45 mm long; lower glume 07
mm wide, glabrous _

CHROMOSOME NUMBER: Cultivated 2n = 40, 60 (Bor 1953 p. 271)

DISTRIBUTION: Fourd in cultivation only, widely cultivated in the
tropics the origin is unknown

USES: In S.E Asiathe hears o yourg shoos are usel as a spice
for flavouring curries for medicind purpo® it is reputedy goal for
the digestion The oil contairs a high percentag of citral, more than
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Cymbopagon mardus war. confertiflorin; after 8, Soemncrko 175,

1977) Somnanmo: The penmr Cymbopagsn e

509 and nine compounds have been recorded present in its ol incloding
citronelol, citronellal, citral, peraniol and myreone (Guenthor 1960).
VEENACULAR NAMEZ: scral dapur (Tndonesia, Malay); leman grass.
This species hardly ever flowers, but €. cifratus can be recognized
by the glabrous, more or bess pmooth leaf blades and Joaf-sheaths, and
the strong =mell of lemon when the leaf i3 crushed,

BORNEO. Sandakan, 1920, Romss 1688 (BO, 1),

SUMATRA. Palembazg, 1915, Grasho)/ 552 (BO).

PHILIPPINES., Luwon, Prov. of Riza), 1614, Ramee 7222 (L, #0); Antipols,
13, Herk, Hlencoarme 167,

SULAWESRL Eatu Angin, 1054, Alsten 1000,

NEW GUINEA. Lae, 1955, Womerchy: Marobe Distr, Andarors Village,
Blacksrasd 172; Tarawnl Tal, S0.V1909, Millsr & Vamdenbery NGFLOSOR.

44, CYMBOPOGON FLEXUOSUR (Nees ex Steud.) Wats, — Fig. 398

Awdrogagrn flewmoesa Neea sx Stovd,, Syn. PL Glum, 1: 368 1854, — Cyobo-
pogon fleruomy {Nevs ex Stoud) Wats, in Atkine, Gaz. N.W, Prov. Indin 392, 1882,
Stap! in Kew Rull 1906: 179, 306 1908; Bor im J. Bomb, Nat Hlst. See, 52: 10.
1054; Blake ‘n Proe. Roy. Sec. Quesnsl. $0(G): 73, 1069, — Andrspagon wardms ver.
fleznosne (Noes ex Steud.) Hack. ix DC., Momogr, Phan 8: @403, 1330, — Type:
India, Wight 177 (K, lsol).

Andropsgon ammifloras Bteud, Sym, PL Glum. 1: 388 1889, — Trpe: Jave,
Zollinger 548 (P, halol),

Cymbupogos travomescensis Boc i J, Bomb, Nat, [ist, Sce. 52: 190, 1684 —
Type: Inala, Bowrwe 5509 (K, holo!),

Tufted grass; eulm about 250 cm high, terste, amoath, glalrovs,
nodes often shortly earded, Leaf-blades linear, 100 cm long 15 mm
wide, tapering, seabrid and rough on both surfaces, very rough along the
marging with spreading long buirs on the upper surface at the base,
or wsunlly glubrovs, trisngulor patches at the base densely tomentose,
Leaf-shenth glabrous, often auricled. Ligule 5 mm long, charbsceous,
Spathate panicle decompound, branches flexuosts or drooping, internodes
of the muin axis often tomentose in the upper part, nodes shortly
pearded, rays often arranged on a zig-zag wxis: spstheole 10—20 mm
leng, glabrous; peduncle very slender, ciliate in the upper part. Racems
15—17 mm Jong, slender, often deflexed; rachiz interncdes and pedicels
mova or loss flat, pllese along the murging, clabrous on the back. Seseils
spilcelet 4.5 mm Jong: Jower glume subchartaseons, lanecolate, 0.8 mm
wide, acuminate, narrowly winged, 7lat, often with (2)8 wrinkles on the
back, S-nerved; awn 1011 mm Jong,  Pedicellate spikelet 4 mm long;
lower glume narvowly lanceolate, acuminate.
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CHROMOSOME NUMBER: India, 2n = 20 (Ragh & Arora 1958) 2n
=40 20 + 2B (Guptr 1969a)
15(DHABITAT: Grassfields in te&k foress on lime stone alt. 100—
m.

_DISTRIBUTION: _Native in India, naturalizel in Indonesa (Java
Bali ard Sumbawa) cultivated in the tropics

USES The oil contairs 70—8%% citral, ard is usal for scentimg
soap ard detergents The isolatel citral is usel in cosmetis ard
perfumes Nine compound haw bee recordel presen in its oil in-
cluding citronellal citral, geranid ard myrcere (Guenthe 1950)

VERNACULAR NAMES: malaba grass lema grass

C. flexiiosus usually is easiy recognizd by its narrowly winged
lower glume of the sessié spikelé with 2 or 3 wrinkles ard 3 nerves
on the back In its native county (India), this specis is variable the
wrinkles are often absent the glumes may be nerveless ard the wings
are often broade (Barber 6718). The plans from Java commory hawe
a broady winged lower glume ard can be recognize by the presene
of long spreadig hairs on the uppe surfa@ a the bag of the leaf
blades which are rarely preseh in the Indian plants It seers tha
in Jawa this specis is more homogeneaithan that in India However
this specis from both area possessethe sane charactersi.e. a large
spathag panick with flexuows or drooping slende branchesa slende
racemesadensgl tomentos triangula patche a the ba® of the leaf
blades (fig. IF), ard a narrowly lanceola@ lower glume of the sessi
spikelet roundel on the back

C. flexuosuss similar to C. winteranus,but the latter can be distin
guishel by the glabrows leaf-blades

INDIA. Dehma Dun, 1891 J.F. Duthie; Chandpu 1891 alt c¢. 600 m, J.S
Gamble 23294, Odakkalj 1964 E.K. JanakiAmmal 10981;Kerala State 1962 Lemm
Gras Res no. 2; E.K. Janaki Ammell1030; Gorakhpuy 17.1V.1898 Herb. Gamble
22895; Munnat 2.XI1.1959 alt. 15® m, /. Christopher400; Travancorg 19.X.1904
C. A Barber 6718; ibid., 26.X1.1914 K. VenkobaRow; Mangalore 1902 C. A. Barber
4825; Poonaehi 10.X.1901 alt. c15@ m, C. A Barber 3752; Coonoor D. Hooper;
Pulney 11.VI1.1898 A. G. Bourne1347; Gunda Valley, 10.VI1.1901 A. G. Bourne 1UG6;
Nilgiris, 1889 J.S. Gamble 21398; Ketty Valley, 1964 E.K. Janaki Ammal 11032;
Berliar, 2.11.1901 A.G. Bourne 2547; Madras Wynad 25.X1.194Q N.L. Bor H6S9;
ibid., 194Q N.S. Kaikini; Rampa 1.X.192Q alt. c. 8@ m, V. Narayanaswami379;
Naduvattam 18.X1.1905 C.A. Barber2695; C.A. Barber 2934; Herh Wight 1704-

JAVA. Mt. Cikepuh 2.VII.1939 v. Steenis11407 (BO); Jakarta 1922 C.A.
Backer; Padalarang 1932 alt. 700 m, Fiji 489 (BO); Bogor, cultivated Herb. Bog;
Mt. Merbaby 29.111.1920alt. 1200—150 m, C.A. Backer3029 (BO); Boyolali, 1918

o
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alt. 12200—150 m, Beguin10 (BO); Mt. Lawu, 3.11.1913 alt. 600—9@ m, C. A. Backer
6701 (BO); Ponoroge 1917 alt. 19 m, Noltee 1272 (BO); S.W. of Tulungagung
1922 alt. 100—1% m, Kramer 56 (BO); N. of Kediri, 4.V.1918 alt. 200 m, Gouterink
SOU (BO).
BALI. Gilimanuk 17.IvV.1934 de Voogd 1756 (BO); van Steenis7599 (BO).
SUMBAWA. 193Q alt. 400—8® m, Gouv. Veeart. (BO).

45. CYMBOPOGON PENDULUS (Steud) Wats

AndropogonpendulusSteud, Syn PL Glum 1: 388 1854 — Cymbopogon pen-
dvlus (Steud) Wats in Atkins, Gaz N.W. Prov India 392 1882 A. Camis in Rev
Bot. Appl. Colon 1: 280 1921 Bor in Bomh Nat Hist. Soc 52 163 1954 —
Type Nepal Wallich 8794G (K, iso!).

Culm erect 120—1% cm high, glabrous Leaf-blade up to 80 cm
long, 11 mm wide, slightly roudh on the lower surface glabrous Leaf
sheatls glabros armd smooth basé sheats tomentos below Ligule
chartaceouys15 mm long Spathat panice 60 cm long more or les
interrupted ead tier composd of 3—4 rays in a cluster spathea 15—
26 mm long, rachs internode ard pedice$ pilose alorg the margirs
ard on the uppe part Sessi spikelé 56 mm long, lower glume
yellowish lanceola¢ to ovate-lanceolate 1—12 mm wide, chartaceous
nerveles or 2-nerved narrowly winged awn 11 mm long Pedicellag@
spikﬁletb38kmm long, lower glume 0.8 mm wide, more or less roundel
on the bac

CHROMOSOME NUMBER: Indig, 2n = 30, &0 1Gupa 1969a)
HABITAT: Grassfield on the slopes o the hills; alt. 600—15@ m.
DISTRIBUTION: Nepal North-Easten India

INDIA. Purnea Paksii nea Kalyaganj 29.1.1911 I.H. Burkill 34144; Jalpai
guri, 22.V131.1908 I.H. Burkill 30753; Howrah 1908 Kalka Parshad 30638; betwea
Sivak ard Satiguri 6.X1.1909 |.H. Burkill 33425; Banarhat 24.VII1.1908 |.H.
Burkill 30772; Sikkim, Dulkajahr 15.X.1884 C.B. Clarke36873; ibid., 1867 Hooker;
Darjeeling betwea Matigerm ard Naxalbarj 25.1.1911 I.H. Burkill 34104; Bengala
Griffith 6763; Khas Hills, Griffith 6759; Manipur, Bishinpur 5.X.1943 alt. 100 m,
N.L. Bor 18051.

NEPAL. Punkabang1873 alt. 60 m, J.S. Gamble 3329A; Wallich 8794G.

46. CYMBOPOGON DISTANS (Steud) Wats — Fig. 36

Andropogondistans Steud, Syn PL Glum 1: 387 1854 — Cymbopogordistans
(Steud) Wats in Atkins, Gaz N.W. Prov. India 392 1882 Bor in J Bomh Nat
Hist. Soc 52 169 1954 Keng FI. IlI. PL Prim. Sin 833 1959 — Andropogonnardus
SUbsp marginatusvar. distans (Steud) Hack in DC, Monogr Phan 6. 608 1889

= Type Nepal Royle 236(LIV, lecto!).
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Culm abou 90 high, 3%Iabrous Leaf-blads narrowly linear to fili -
form, flat or folded up to 33 mm long, light green to daik green tapering
with scatterd shot stiff hairs on the uppe surface Leaf-shedt
glabrous bas& sheatl glabros to minutely puberulous Spathag
panick simple interrupted rarely with secondgr tiers often with a
singe ray in the primary tier, peduncé 7—X0 mm long, glabrous
spathea 25—3 mm long = Racems with 58 pairs of spikelets 22—
mm long, rachs internods ard loedlced; pilose alorg the margirs ard
on the uppe part Sessi spikelé 7 mm long, lower glume narrowly
lanceolate 12 mm wide, chartaceos (rarely coriaceous-chartaceous)
shallowly concae in the lower part narrowly winged acuminate 2-
toothed faintly 4-nerved awn 16—21 mm long Pedicella¢ spikele 7
mm long, lower glume narrowly ovate-lanceolatel mm wide,
HABITAT: On open grasy slopes alt. 2000—300 m.
T DI)STRIBUTION: N. Weg ard Centrd Himalaya Nepal Yunnaa (S
ina

Steudé (1859 in describig this specis cited two numbers Royle
236 ard 2A7. In the Royle specime in Liverpod there are two numbes
on ore she¢ 187/2% ard 187/24% ard it is possibé tha Steudé cited
the digit 7 (from 18779 instea of 5 (from 245) Theee is a differene
betwea specimen 2% ard 245 In Royle 236 the panick is simpke ard
interrupted with very few pairs of racemeswhich are deflexed | haw
acceptd this specima as the type of AndropogondistansSteud In the
secon specime the racene pairs are more numerog ard the racems
are na deflexed This secod specime is probaby an extrene variart
of C. distans.

Unlike the othe specis in ser Citrati, C. distanspossessenarrov
to filiform leaf-blades as in C. dieterlenii. It can easiy be recognize
by the simpk interrupt@ panick with primary (rarely secondary tiers
a long, lanceolag narrowly winged chartaceos lower glume of the sessi
spikelet ard filiform leaf-blades

PAKISTAN. Nasan 1.X.1970 S A Farougi & M. Qaiser 3250; Murree Hills,
Hazara 19.VIIL.1949 R.R. Stewart 23360.

INDIA. Kumaon R Strachey& J.E. Winterbottom?2, Tihri Rd, 1881 J.F.
Duthie 2154; ibid., 25.1X.1895 J.F. Duthie 17839; Jumra Valley, abowe Bari, I.IX.
1883 J.F. Duthie 304; Kashmir 1874 W.S. Atkinson 24181; Pahlgam 23.VIII.1945
R.R. Stewart 21768; Simla 8.VI.191§ H.H. Rich 858; Glysium Hills, 9.I1X.1877
J.S. Gamble 4959B; Tara Devi, 1839 J.F. Duthie 10098;Jakkq 1877 alt 28@® m,
J.S. Gamble 1891; J.S. Gamble 25006; Chakrata 1894 J.F. Duthie 15147; Pangj
J.F. Duthie; nea Bhina Tal, 1885 J.F. Duthie 5059; G. Wingate; Musoorie 3.IX.
1930 R.R. Stewartl1406; ibid., 1944 R.R. Stewart 21218;ibid., 1898 J.S. Gamble
27222; ibid., 9.1X.1948 Thakur Rup Chand971; Dehia Dun 1891 J.S. Gamble23262;

S ——
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FIG. 36. Type specime of C. distans (Andropogondistans) Royle 236 (A).

Punjalh Cheea Slopes 1970 M.L. Shanna?254; Kasauli 5.1X.1933 R.N. Parker
07 7; Mattiana 1885 J.R. Drummond 21103.

NEPAL. Micha nea Jumlg 9.VI..1952 O. Polunin & al 4485; nea Maikot,
8.X.1954 Stainton et a 4733*); Royle 236.
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S. CHINA. Yunnan Szechuan 10.VIII.1942 Y.L. Keng 3713; betwea Tseku
and Tsehchung 1923 J.F. Rock 11602; Su-Tchuen 2.X1.1908 Legendre 550 (P);
6.11.1906 Ducloux 4215 (P); G. Forest 14748.

47. CYMBOPOGON VALIDUS (Stap) Stag ex Burtt-Dawy

Andropogonnardus var. validus Stag in Thiselton-Dyer Fl. Cap 7: 352 1892
— Cymbopogonvalidus (Stap) Stag ex Burtt-Daw in Ann. Trans Mus. 3. 129
1912 Stag in Prain Fl. Trop. Afr. 9: 28Q 1919 — Type Natal J.W. Wood 162
(K, lecto!).

CymbopogonclassensiiRobyns Fl. Agrost Cong Belg 1. 145 1929 in Bull.
Jard Bot Brux. 8 229 1930 — Type Congq Classensl503 (BRUX, hole K, iso!).

Culm abou 2 mhigh, 5.5—D in diam, glabrows or pubescent Leaf
blades up to 42 cm Iontlg, 6 mm wide, roudh alorg the margins glabrows
excep for the woolly lower pat a the base Leaf-sheath glabrous
rarely pubescent basa sheatls tomentose Ligule membrano-charta
ceots to subchartaceoy$ mm long Spathag panick erect up to 60 cm
long, often interrupted spathea@ 14—2D mm Ion? reddi$ brown
pedunct 6 mm long, pilose above Racems 14 mm on?; rachs inter-
nodes ard gedlqet rigid, pilose alorg the margins usualy glabrows on
the back Sessi spikelé 4.5—5 mm long; lower glume lanceolate 1 mm
wide, chartaceousnerveles or 3-nerved wings narrav to slightly broad
awrs 8—10 mm long Pedicella¢ spikelé 5 mm long lower glume
lanceolate 1 mm wide, 7(9)-nerved

CHROMOSOME NUMBER: S Africa, 2n = 20 (de Wet 1954a)
HABITAT: Grasslandsbetwea 2000—250 m. alt.
DISTRIBUTION: Easten Africa to Souh Africa (fig. 37).

In Souh Africa this specis is often confusd with C. marginatus,
both specis havirg pilose rachs internode amd pedicels It differs
from C. marginatus by the narrowly winged lower glume of the sessi
spikele ard the taller culms

ZAIRE. Garu 1921 Classens1503.

UGANDA. Ankole 30.VIII.1938 alt. ¢.18® m, A.S. Thomas2510; Bushengi
22.1.1929 alt. ¢. 160 m, J.D. Snowden 1282;Karamoja 30.V.1939 alt. c. 28®M m,
A.S. Thomas290; Kigezi, 21.VIII.1938 A.S. Thomas2398; ibid., 1949 alt. ¢.23®@ m,
J.W. PursegloveP2838; Kashenjj 28.X1.1935 alt. ¢.28®@ m, H.B. Johnston 1375.

KENYA. Nairobi 16.111.1928 W. Lyve Watt 3; ibid., 1925 alt. c. 18® m,
J. McDonald 901; Thika, 1925 alt. c. 18® m, ./. McDonald 886; NW of Ford Hall,
15.X1.1956 alt. 16@ m, A. Bogdan 4352;Meru, 14.X11.1949 alt. c. 170 m, A. Bogdan
2735; Emby 8.V.192Q H.L. Shantz984; ibid., 28.111.1943 A. Bogdan 1554.

TANZANIA . Lushotq 2.X11.1966 Semsei 4150.

MOZAMBIQUE. Maputqg Uampochane 16.11.1952 Barbosa & Balsinhas 4700;
E. of Loureno Marques 23.1X.1957 alt. 200 m, Mogg 32085.

e T T—
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FIG. 37. Distribution of C. validus k ard C. afronardus ¢

SWAZILAND. Mbababe 21.1.1961 alt. c.11® m, R.H. Compton 30435.

RHODESIA Inyanga 17.IV.1966 H.M. Biegel 1110; Lower Mare Valley,
28.1V.1966 O. West 7299;W. of Melsetter 19.VI.1953 A O. Crook 475; Melsetter
19.11.1964 O West47U; ibid., 13.111.1949alt. c.15@ m, F. R Williams 4, Mt. Hut,
5.11.1965,alt ¢.18@ m, B.K. Simon116; Chipinga 1964 alt. cHOD m, B. Goldsmith
22/63; S. Bark of Zambesi 9.1.1912 alt. 10® m, F.A. Rogers 5672.

SOUTH AFRICA. Natal. Mapumolg 10.11.1965 alt ¢8® m, E.J. Moll
1622; Clairmort 10.111.1894C. Kuntze; Mpendle 2.111.1964 alt. ¢.15®@ m, E.J. Moll
711; Umvoi 11J1.1965 alt. ¢. 80 m, E.J. Moll 1665; Utrecht Distr., 16.1.1963 alt.
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2000 m, N.J. Bevenish 988;Alexanda Distr, 14.111.1910H. Rudatis 882; Notting-

ham 1874 Buchanan134; Inanda 1882 J.W. Wood 1622; Piete Maritzburg A

Rehmann 7600; Port Natal, Williamson 52; Kroup 87. — Transvaal W. of

Krugerdorp 28.11.1948 R.J. Rodin3920; Kruger Nat Park 8.1.1949 alt. c. 400 m,

Boeldinter&L.C. Codd 596; E. of Steilkop 21.IV.1971 P. J. Muller & J.C. Scheepers
52; Pieterburg 20.IvV.1935 R A Dyer 3170; Soutpansburg 28.111.1964 D.R.J. van

Vurren 1682; Lhnoutu River, 188Q W. Nelson; Pot St John's 10.11.1919 C.E.
Moss 5502; Zeyher 1800.

48. CYMBOPOGON AFRONAEDUS Stap

Cymbopogonafronardus Stag in Prain Fl. Trop. Afr. 7. 279 1919 A. Cams
in Rev. Bot Appl. Colon 1. 283 1921 Type Uganda Bummer445 (K, holo!).

~ Tufted culm erect 150—22 cm high, glabrows smooth Leaf-blads
linear, 60 cm long, 4—10 mm wide, tapering glabrous rouch alorg the
margins Leaf-shedt &Iabrous basal-sheat pubescent often auricled
Ligule subchartaceous? mm long Spathat panice compound 60 cm
long, interrupted loose narrow _SFathe glabrescen to tomentose
spathea 17 mm Ion(I; glabrous ciliolate alorg the margins Racene
rathe loose 17 mm long, rachs internode ard pedice$ slender pilose
alorg the margins minutel tomentos on the back Sessi spikeldé 45<—
5 mm long, lower glume lanceolate 1—12 mm wide, subchartaceous
narrowl winged 2—3-nerved awn 8 mm long Pedicellag spikele 45
mm long; lower glume lanceolate 1 mm wide, 5-nerved

CHROMOSOME NUMBER: Africa, 2n = 20 (Tateola 1965)

HABITAT : Hill grasslands

DISTRIBUTION: Eag Africa, arourd Lake Victoria (fig. 37).

C. afronardus is closey relatel to C. validus. Indeal it is often
difficult to distinguishe betwe@ the two speciessine they hawe similar
characters sutq as the tall culm broal leaf-blade ard the narrowly
wingad lower glume of the sessié spikelet C. afronardusdiffers from
C. validusby having a longe ligule, a subchartace@ilower glume of the
sessik spikelet a loox panick ard a 5-nervel lower glume of the pedt
cellae spikelet

ZAIRE. Biumbag 22.1X.1959 alt 14® m, G. Troupin 4127; Kigali, 17.X1.1958
alt. 149 m, G. Troupin 9080; Gabira R Germain 1130; Tshambe 1937 alt. 10® m,
J. Lebrun 8086.

BURUNDI. Kirundo, 26.X.1965 alt. 150 m, L. Lewalle 131.

UGANDA. Kampala 17.X1.1929 A S Hitchcock 24925; Kwala, alt. 200 m,
Scott Elliot 7581; Tororg 1.111.1936 A. P. Michelmore1196; Ruiz River, 12.XI1.195Q
alt. ¢14@ m, 1\ Jarette 268; Masaka 25.VI1.1946 alt. ¢.13® m, A S Thomas4509;
Mubende 5.X.1933 H.B. Johnston324; Kigezi, 1951 alt. 14® m, J.W. Purseglove
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S587; Karamoja 27.V.1940 alt ¢.13® m, A .S. Thomas 3580; Kipayo, 913 alt.
¢ 13® m, R Bummer445; Entebbe 19.V1.1922 T.D. Maitland 25; Kavirondq alt.
15® m, Scott Elliot 7021.

KENYA. Emhu Distr, 4.VIIL.1958 alt. 15® m, C.G. Trapnell 24H; Nakury
9 VIIL.L1967, alt 24® m, O.M. Mwangangi183; Narok Olulunga 7.VI.196] alt
24M m, Glover & a 1753; Kitale, 30.VIII.1961, alt c.22® m, A. Bogdan5188;
Orengitok 17.V.1961 alt. 25 m, Glover & al 1424; Broderik Falls Rd, 22.1.1964
M. Brunt 139*); Chyulu-North 1938 alt. c.17®@ m, Bally 8108; SE of Aberdares
28.IV.1919 D.K.S. Grant 1042; E. James; Gdigi, 8.VI.1933 alt. c. 256 m, V. A
Beckley2074; Mt. Longonot alt. 20 m, Ahiti 258; Pawell 21.

TANZANIA . Nasishj 193Q alt. c.15@ m, R Sanders 63;Arusha 1937 G.
Milne 6; Bunazj 1935 H. Gillman 514; Mtagat ha spring 1958 J. Procter 1015;
Arusha 15.1.1970 A. Bjernstad AB 335.

49, CYMBOPOGON VIRGATUS Stag ex Bor

Cymbopogonvirgatus Stag ex Bor in J Bomh Nat Hist Soc 52 169 1954
— Type Burmg Mandalay B. Rhind 926 (K, holo!).

Cum erect abod 18 cm high glabrous smooth nodes often
shorty bearded Leaf-blads bluish green 8 mm wide, glabrous slightly
rough Leaf-shedt smooth glabrous often pubescenin the lower part
basa sheatl tomentose Ligule 3 mm long membrano-chartaceaus
Spathag jpl__fmlc:la\ erect interrupted narrow 45 cm long flexuous
spatheat mm long, glabrous pedunat 5 mm long Racene 13—5b
mm long;, rachs internode ard Eedlced; more or less flat, pilose alorg
the margins glabrows on the back Sessié spikel¢ 35 mm long; lower
gﬂume broady lanceolate 08 mm wide, subchartaceou—3-wrinkled on
the back narrowly winged 1—3-nerved awn 8 mm long Pedicellag
spikelé 35 mm long, lower glume broady lanceolate 06 mm wide,
glabrous 5-nerved

HABITAT: In rocky parts alt 10 m.

DISTRIBUTION- Endemc in Mandalay Uppe Burma

USES The oil is nat likely to be commercialy valuabe (Bor 1954)

This specis resemble C. afronardusfrom Eag Africa, but it differs
from the latter in havirg a shorte spikelé ard shorte ligule, ard a very
mud interruptel spathag¢ panicle

BURMA. Mahlaing 17.X1.1928 E.B. Minus; Mandalay Thaphangaing 12.XI.
1928 B. Rhind; ibid., 15.11.1929 B. Rhind 926.
50. CYMBOPOGON TORTILIS (Pres) Hitchc. — Fig. 38

Anthistiria tortilis 3. S. Pre$ in C.B. Pres] Rel Haenk 1: 347 1830 —
Cymbopogontortilis (Pres) Hitchc in Lingn. Sc J. 7: 246 1931 — Type Philip-
pines Luzon Herb. Haenk. (PH, holo).
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Andropogon hamatulus Nees ex Hook & Arn., Bot Beehg Voy. 244 184]
Steudel Syn PL Glum 1. 388 185 (ut hamulatus,sphalm.) — Cymbopogonhama-
tulus (Nees ex Hook & Arn.) A. Camws in Rev. Bot Appl. Colon 1. 284 1921 —
Type Ching Macay Vachel (K, iso!).

Culm erect 75—1D cm high, smooth 5glabrou.s whitish to reddish
Leaf-blades dak green up to 60 cm long, 4—5 mm wide, glabrous sparset
tomentog in the lower part Leaf-sheatd glabrous reddi$ inside
Ligule membranous Spatha¢ panick 35 cm long_with few to numeros
racemes spathea@ 14 mm long, reddisr brown Racems 13 mm long;
rachs internods ard pedice$ pilose alorg the margins Sessi¢ spikele
4 mm long; lower glume 09 mm wide, lanceolate subchartaceoydlat
or slightly roundel on the back often wingless 3—4-nerved awn 8 mm
long. dPedlcellaﬂa spikele 3 mm long, lower glume ovate-lanceolate7-
nerve

HABITAT: In the meadows alt. 200—6@ m. _

DISTRIBUTION: ~ The Philippines Souh China Formosa Indo-China
very rarely in the Moluccas

This specis is variabk in its habit the plans from the Philippines
hawe narrow na deng spathat panicles wherea thos from Indo-Chira
hawe large spreadig panicles

C. tortilis can easiy be confusé with C. goeringii, but it differs
from C. goeringii by the narrowly winged lower glume of the sessig
spikelet

FORMOSA Qu tze-cha 2.1X.1949 H. Keng 1339.

HAINAN. Kiung-shaw 1932 H. Fung 20287.

HONG KONG. 1885 Furet 272 (P).

INDO-CHINA. Tongking N. of Quang-Yen 10.1X.1885 B. Balansa 415; nea
Quang-Yen 11.V1.1886 B. Balansa; Mt. Bani, 1888 B. Balansal1732, 1733; Tu-Phap
14.VI.1886 B. Balansa; Phu-Lg 26.XI11.1902 D. Bois 517; Ho Yang San 194Q W.T.
Tsang; H. Lecomte& A. Finet 131 (P.).

PHILIPPINES Sulu Isl.,, Cagajan 15.X.1906 Merrill 5307; 1.VI.1909 Ramos
7793; Luzon Pampang Prov, Mt. Penatuba 1927 Merrill 22352; Alaminos Panga
sinan Prov, 1928 Clemensl17934; nea Dupax 1912 B.C. McGregor 801;Mt. Darna
1953 G.E. Edano 18H2; A.D.E. Elmer 22353; H. Cuming 1000.

MOLUCCAS. Ternate 190Q Smith 614.

51. CYMBOPOGON CALCIPHILUS Bor

Cymbopogon calciphilus Bor in Dank Bot Arkiv 23. 157 1965 — Type
Thailand Kai Larsen 8335 (K, holo!).

Loosey tufted cuim 70—1D cm high, smooth glabrous nodes often
bearded Leaf-blads 0.6—10D mm wide, light green tapering densef

077]
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FIG. 38 Cymbopogontortilis; alter Elmer 22S5S.
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tomentos a the bag on the triangula patches Leaf-sheath smooth
whitish, bas& sheats densel tomentose Ligule nat more than 15 mm
long, glabrous Spatha¢ panick 15— cm long narrow compound
often interrupted spathea 15 mm long, membrano-chartacegugedunct
6—10 mm long Racems 15 mm long; lower raceme-basard lowermos
pedices na swollen rachs internods ard pedicet pilose alorg the
margins glabrescenon the back Sessi spikelé 4—45 mm long; lower
glume membrano-chartacequanceolate slightly concae on the lower
part often with 1—2 wrinkles on the back nerveles to 2-nerved awn
%1 mm (Ijong Pedicellag¢ spikelé 45 mm long, lower glume lanceolate
-nerve

HABITAT: Comma in limestore hills at lower altitudes
DISTRIBUTION : Thailand

C. calciphiluswas describd by Bor (1963 baseé on specima Kai
Larsen8335,in which the lower glume of the sessié spikeld is nerveless
In sone specimen from Thailard the nerves are often presen in the
lower glume althoudn nerveles lower glume are na uncommon It seens
that this characte mud be acceptd as variabe within the species

This specis is characterizé by its narrav panicle hairy, compara
tively long bas& sheathsard beardd triangula patches C. calciphilus
resemble C. flexuosusin tha it has narrav wrinkled, narrowly winged
lower glume but differs in its smalle statue with shorte ard narrowe
leaf-bladesard hairy bas& sheaths

THAILAND . Betwe& Thoen ard Lee 21.X1.1959 T. Smitinand& B.C. Abbe
6168; Tung Quang 8.X1.1931 A.F.G. Kerr; Kai Larsen 8335%).

52. Cymbopoga microstachg (Hook f.) S. Soenarkp comb. nov. —
Fig. 39

Andropogonnardus var. microstachysHook f, PI. Br. India 7: 207. 1896 —
Cymbopogonflexuosusvar. microstachys (Hook f.) Bor in J Bomh Nat Hist Soc
52: 16 19%4 — Type India, Mann 5 (K, lecto!).

Culm erect abod 166 cm high, glabrous yellowish Leaf-blads
40—7%5 an long 10— mm wide roudh on both surfaces usual
glabrous Leaf-sheatd smooth glabrous vyellowish bash sheat
glabrous Ligule 56 mm long rounded subchartaceous Spathas
panice 60—9 cm Io% decompound interruptel narrow with few to
numeros raceme ard dense yellowish or purplish nodes glabrous
spatheat 11—12 mm long, pedunct 5—6 mm long, glabrous Racems
neary always epinasticall deflexed 10— mm long slendey rachs
internode_ard %edlced; pilose alor? the margins glabros on the back
Sessi spikelé 3:5—45 mm long, Tower glume lanceolate 08 mm long,

i il
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nerveles or 2-nerved flat on the back slightly concae in the lower part
narrowly winged awn 5—8 mm long Pedicella¢ spikel¢ 4 mm long;
lower glume glabrous 7-nerved

HABITAT: Ope rocky ground or open forests alt. 10—10@ m.
DISTRIBUTION: India to Thailand

Hooke f. (1899 describd this variety base on two specimens
Thompsonard Mann 5. Bor (1959 cited Thompsonas the type of
Andropogomardusvar. microstachydHook f. ard did not mention Manns
specimenSine Thompsors specima is mixed with othe grassesManns
specima has bea chose as the lectotype

C. microstachyscan be separaté from C. flexuosusas it neary
always has deflexel racemes a narrov spathag panicle ard the lower
glume of the sessi spikelé is slightly concae & the base This specis
is more or less intermediag¢ betwea C. flexuosusard C. khasianus(fig.
39). C. microstachysdiffers from C. khasianusby havirg a shorte
raceme shorte sessi# spikelet ard a narrowly winged lower glume of
the sessié spikelet C. microstachyscan easiy be confusd with C. calci-
philus, but the latter usualy has bearded nodes tomentos basé sheatlk
ard beardd triangula patches

INDIA. Deha Dun, J.S. Gamble 23994; Ambari, 1891 alt c. 600 m, J.S.
Gamble 2SS80; Khajanchibagh 9.X1.1928 Umarao Singh 404; Siwaliks J.S. Gamble
25580; Khajnar Pass 1890 J.S. Gamble 22392; Ramnage State 1916 H.H. Haines
5S26; Chilawallg 1898 J.S. Gamble 26436; Fore$ North Ayodhg R Thompson381,;
Gao Hills, 1886 Mann 5; Darjeeling I.H. Burkill 34012.

BURMA. Katha Distr, Bilamay Reserve J. H. Lace 5534.

THAILAND. Kaw Taq 23.1X.1928 alt 310 m, A.F.G. Kerr 16074; Had
Palon (nea the border with Burma) 25.XI1.1961 alt. 40 m, Kai Larsen 8939;
Chaibadan Dong Pya Yen 16.XI11.1923 A.F.G. Kerr8013; Ko Lanta Yai, 12.11.1966
B. Hansen & T. Smitinand 12252.

53. CYMBOPOGON COLORATUS (Hook, f.) Stapg

Andropogoncoloratus Nees in Wight Cat no. 1703 1833 nom. nud..— Andro-
pogon nardus var. coloratus Nees ex Hook f, FI. Br. Ind. 7. 206 1896 — Cymbo-
pogon coloratus (Hook f.) Stag in Kew Bull. 1908 321, 356 1906 A. Camts in
Rev. Bot Appl. Colon 1. 281 1921 Bor. in J Bomh Nat Hist Soc 52 172 1954

Andropogon nardus subsp glomeratus Hack in DC, Monogr Phan 6. 604
1889 — Type India, Wight 3087 (K, holo!).

Culm 60—140 cm high erect nodes bearded Leaf-blads 30—D
cm long, 4—6 mm wide, ul grea turning to brownish %]reem glabrous
rough on both surfaces Leaf-sheath glabrows ard smooth often” minute-
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1mm

PIG. 39, Pat of spatha¢ panick ard lower ?Iurr_’e of sessi spikelet A. C. micro-
stachys (type), B. C. flexuosus(cult, from India), C. C. khasianus(Bor 2379).

ly tomentose in the lower part basé sheatls sparsef to densef tomen
toxe in the lower part bas& sheatl sparsel to densef tomentose
Ligule membrano-chartacesi® mm long, rounded Spathat panick 65
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cm long erect interrupted compound spathea 20 mm long, glabrous
pedun fglabrou_s Racene 18 mm long, lower raceme-basna swollan
and nat fusedl with the swollen lowermos$ pedice] rachs internods
and pedices 3 mm long, woolly. Sessi spikelé 55—6 mm long; lower
glume narrowl lanceolate I mm wide, flat, chartaceoyswith 2—3
wrinkles in th3 lowe part 2-toothed reddid in the u%pe part nerveles
or 2-nerveq awn 15 mm long Pedicella¢ spikelé 5 mm long; lower
glume glabrous 08 mm wide, lanceolate 7-nerved

CHROMOSOME NUMBER: India, 2n = 40 (Gupt 1969a)

HABITAT : Ro%/ hills; open gravelly places in dry deciduos secon
day forests alt 200 m.

DISTRIBUTION : India

USES: Little known four compoundsi.e. geranio] camphengphet
landrere ard borneo] are recorde presen in the oil (Guenthe 1950)

Unlike the othe specis in ser Citrati, C. coloratus possessewoolly
rachs internode ard pedicels ard a swolen lowermos pedicel

INDIA. Madras Cudappah 1883 J.S. Gamble 11195; Bellay 1889 J.S
Gamble; Malpangudj 1889 J.S. Gamble; Chandragiri 23.11.1914 Madras Herb.
10000; Devarbetta 25.11.1927 K. Cherian Jacob 18052; R.S. Hole; Bothageddi 1886
J.S. Gamble; Kalyandrug A. G. Bourne.

54, CcYMBOPOGON CALCICOLA C. E. Hubbad

Cymbopogoncalcicola C. E, Hubbad in Kew Bull. Misc. Inf. 1941 24 194%
Gillland, FI. Mai. 3: 297 1971 — Type Malay Peninsula SFN 36256 (K, holo!).

Culm 1% om high, glabrous Leaf-blade 8—11 mm wide, glabrous
abou 70 cm long, usualy smooth often S|Ighﬂ¥| rough below minute
puberulos on the triangula patches Leaf-sheats glabrous smooth
yellowish Ligule 1—3 mm long subchartaceousylabrous Spathag
panick up to 90 cm long, narrow Interrupted branchs slender drooping
spathea 21 mm long, pedunct glabrous 6—I10 mm long Racems
slender 20 mm long, rachs internode ard pedice$ pilose alorg the
margins glabrows on the back Sessi spikelé 4 mm Ic_)n%; lower glume
08 mm wide, lanceolate narrowly V\_/lng?ed rarely wrinkled, 3-nerved
awn 8—11 mm long Pedicella¢ spikelé 35 mm long, lower glume
08 mm wide, 7-nerved
12mHABITAT: Open slopess amorg the crevices limestore hills; alt.

m.

DISTRIBUTION: Malay Peninsuh ard Thailand

_C. calcicolaresemble C. flexuosusbutthe former can be dis_ting?uishel
by its slende racems togethe with the lanceola¢ sessi spikelets
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MALAY PENINSULA Gn Baling Kedah SFN 36250; ibid., 5.VIII.1941,
J.C. Mauen SFN 38031; Pahang Bukit Chintamani 11.XI1.197Q Chin See Chung
559.

THAILAND . P. Panji 16.XI1.1918 Md. Haniff & M. Nur UO7U-

55. CYMBOPOGON QUEENSLANDICUS S. T. Blake

CymbopogonqueenslandicusS.T. Blake in Contr Queensl Herh 17: 53 1974
— Type Australia QueenslandS.T. Blake 8353(K, iso!).

Culm erect abou 1 m high, glabrows or sometime pubescenin the
uppe part of the internodes Leaf-blads flat, 3—10 mm wide, slight
rough on both surfaces Leaf-shedt glabrows ard smooth basé she
often sparsel pubescent Ligule 2—5 mm long glabrous Spathag
panick narrow with few racemesabou 40 cm long, rarely with tertiarty
tiers, spathe@ 20—2 mm long pedunct glabrous Racemes 16—
mm long;, rachs internode ard pedicet dense} pilose alorg the margins
sparse} villous on the back Sessi spikelé 5 mm long, lower glume
1 mm wide, narrowl lanceolag to oblong-lanceolatenarron a the base
2—4-nerved narrow wmged usualy flat on the back awn 10—12 mm
long. Pedicellag spikelé 5—6
nerved

HABITAT : Woodlands savanngsamory rocks alt. 20—3® m.

DISTRIBUTION: Queenslath (Australia) endemic

mm long, lower glume lanceolate 7(9)

This specis resemble C. rectus but it differs from the latter by
the flat lower glume of the sessi spikelet a narrowe panick ard a
shorte sessi spikelet

AUSTRALIA. Queensland Cae York, Iron Range 17.V1.1948 L.J.
Brass 192S0; SW of Somerset 20.IV.1948 L.J. Brass 18"65; Cok Distr., 197Q D.
Nicholson; nea Townsvillg 191Q K. Domin; ibid., 30.111.1935 S.T. Blake 8353%*);
S. Kenneg Distr,, 16.VII.1964 Adam 1096;Lexington 24.VI.1934 S.T. Blake 7008;
Rockhampton 1877 F.V. Mueller; ibid., 6.111.1937 S.T. Blake 12720; Roclky Isl.,
1910 K. Domin.

DOUBTFUL AND EXCLUDED TAXA

1. C. hookeri (Munro ex Hack) Stag ex Bor in Ind. For. Rec
(Bot) 1. 92 1938 Base@ on Andropogonhookeri Munro ex Hack in
DC., Monogr. Phan 6: 614 1889 — Type India, Griffith 6767 (K, holo!).
This is Andropogon munroC. B. Clarke (in J. Linn. Soc (Bot.) 25: 87.
1889)
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2. C. motiaB- K. Gupta in Proc Ind. Nat Sci Acad, Sect B 71:
90. 1970 — Type B. K. Gupta25 (Dehma Dun, hole). | haw na sea
the types of this species

3. C. ramnagarensiB. K. Guptin Proc Ind. Nat Sci Acad, sect
B 71: 86. 1970 — Type India, B.K. Gupta30 (Dehia Dun, holo). This
specis is considerd relatel to C. parkeri Stag (Gupt 1970) | did nat
see the type ard | haw na come acros ary specimes a Kew which
resemble this species It seens to me that this specis is identicd with
C. stracheyi(Hook f.) Raiz & Jain

4. The type specimen of the following varieties hawe alo not bee
availabke for examination

a. C. distansvar. mundensisB3. K. Gupta l.e: 97. 1970 — Type India,
B.K. Gupta23 (Dehia Dun, holo).

b. C. flexuosussar. coimbatoreB. K. Gupta l.e: 94 190 — Type India,
B.K. Gupta32 (Dehia Dun, holo.)

c- C. jwarancusavar. assamensi8.K. Gupta l.e. 95 1970 — Type
India, B.K. Gupta 17 (Dehma Dun, holo.).

d. C. parkerivar. ammuensiS. K. Gupta l.e: 96 1970 — Type India,
B.K. Gupta U2 (Dehia Dun, holo.)
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