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INTRODUCTION 

 The Crop Genetic Resources (CGRs) otherwise known as Crop Wild Relatives (CWRs) 

which include the progenitors of crops, as well as species more or less closely related to 

them, constitute an increasingly important resource for improving agricultural production and 

for maintaining sustainable agroecosystems.  They have contributed many useful genes to 

crop plants, and modern varieties of most crops now contain genes from their wild relatives.   

 CWRs are the repositories of genetic variation that can be used in breeding new and 

better adapted crop varieties that are resistant to stress, disease and more importantly the 

climate change. In the process of domestication, a crop goes through a genetic bottleneck, 

ending up with much less genetic variation than is available in the wild species. 

 The genetic resource diversity is on decline due to the lack of proper classification and 

genetic studies worldwide. According to the evaluation of IUCN 2008 Red List Assessment, 

about 54% of the 1,555 Monocotyledons were classified as endangered or facing a high risk 

of extinction in the wild ,where as 12% were listed been critically endangered. This is all  the 

more  important  when  we  consider that the Monocotyledon family includes economically 

important crops such as rice , wheat, maize, barley, sorghum, and sugarcane, which along 

provide more than the half of the dietary energy if the world’s population. The wise 

conservation and use of crop wild relatives are essential elements for increasing food 

security, eliminating poverty, and maintaining the environment. 

 A study conducted by IPCC (2001) indicated that India’s rice and wheat (both are C3 

grass-crops) production will drop significantly because of changes in temperature and 

precipitation pattern due to climate change. In recent years, the eco-physiological studies of 

C4 grasses (species which shows C4 metabolic pathway otherwise known as Kranz 

syndrome), have attracted much attention of researchers and mainly they worked out to 

know, whether the C4 grasses are adaptive to the rising temperature and CO2 level due to 

global warming, compared to C3 grasses (Ehleringer, 2002). 

 In this context, the present study on the cultivated C4 grass crop species and their wild 

genetic resources in Kerala State have of great significance. It also envisages preparing a 

handbook on C4 grass-crops and their potential genetic resources, which will be helpful to the 

farmers, scientists, and policy makers.  
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METHODOLOGY 

 Literature reference: Survey of the available literature and databases for a thorough study 

of the distribution, ecology, taxonomy, of genetic resources of C4crops grasses of Kerala 

were carried out mainly with the help of flora and checklist (Sreekumar & Nair, 1991; 

Moulik, 1997).  

 Herbarium consultation: The relevant regional herbaria like Calicut University 

Herbarium (CALI), Herbarium of Kerala Forest Research Institute (KFRI), Jawaharlal Nehru 

Tropical Botanical Garden and Research Institute Herbarium (TBGT) were consulted and 

studied the specimens including types.  

 Field work & Herbarium preparation: Collection of plant materials and field 

observations were made at different seasons of the year covering all districts of the state. 

During the period of study 49 exploratory trips were conducted and about 300 plant 

specimens (2 or 4 specimens under each accession) were collected for detailed taxonomic 

studies. 

 Field photographs for the individual species and the microphotographs of the spikelets 

were made with the help of digital camera. The collected plants were made into herbarium 

specimens and were housed at Sree Narayana College, Cherthala Herbarium (SNCCH). 

 

RESULTS AND DISCUSSION 

 The present study is the first comprehensive survey and documentation on genetic 

resources of grass crops in Peninsular India general and Kerala in particular. A detailed 

survey and exploration at different regions of Kerala resulted in the identification of 14 C4 

grass species, which are cultivated or naturally grown in the state as minor crops. Among 

these, 7 spp. are included in millets 4 spp. in oil crops, and 3 spp. are in other crops. There 

are 70 species are identified and categorized as the Crop Genetic Resources (CGR) under 

these crop grasses. On preliminary observation, the word ‘genetic resources’ generally used 

here include all wild species or closely related species, including the possible Crop Wild 

Relatives (CWRs). The present study aims at a prerequisite for the future studies in the 

potential CWR of crop-grasses in Western Ghats region.  

 The following is the systematic treatment on the C4 crops species and their genetic 

resources in Kerala state, which come under 3 categories, viz. Millet Crops, Essential Oil 
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Crops, and Minor crops. A brief description of representative genetic resource genus (GRG) 

is followed by the taxonomic key, and species description of crops and its CWRs are 

provided in alphabetical order. 

MILLETS 

The millets from a large heterogeneous group of grains such as Sorghum (Sorghum bicolor 

L.), Pearl millet (Pennisetum americanum L.), Maize (Zea mays L.) and six small millets viz., 

finger millet (Eleusine coracana L.), Kodo millet (Paspalum scorobiculatum L.), foxtail 

millet (Setaria italica L.), little millet (Panicum miliare L.), Proso millet (Panicum 

miliaceum L.) and barnyard millet (Echinochloa crus-galli )  

Echinochola P.Beauv. 

(Tribe PANICEAE) 

Annual or perennial; ligule often absent.Inflorescence of racemes along a central axis. 

Spikelets paired or in short secondary racemelets, typically densely packed in 4 rows, 

narrowly elliptic to subrotund, flat on one side gibbous on the other, often hispidulous, 

sometimes prolonged below into into a short cylindrical stipe, cuspidate or awned at tip; 

glumes acute to acuminate, the lower 1/3 length of spikelet; lower lemma often stiff yawned; 

upper lemma terminating in ashort membranous, laterally compressed, incurved beak; upper 

palea acute, the tip briefly reflexed and slightly protruberant from lemma. 

Genetic resources:  About 35 spp found in tropical regions; 7spp found in India; 3 in Kerala, 

viz.  Echinochloa colonum, Echinochloa stagnina (PLATE 1, A), Echinochloa 

frumentacea Link. (Japanese Barnyard millet) 

Notes: The crop species cultivated in Kerala is Echinochola frumentacea. A staple famine 

food crop found throughout tropics. The whole plant is used for diseases of the spleen and for 

checking haemorrhage 

 

KEY TO THE CROP SPECIES AND ITS WILD RELATIVES 

1a. Ligules present as fringes of hair; spikelets awned............................ 4.E.stagnina 

1b. Ligules absent; spikelets awned or not ............................................................ 2 
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2a. Spikelets awned or very rarely awnless, but then the upper glume and lower lemma 

acuminate or cuspidate................................................................................... 2.E. crus-galli 

2b. Spikelets awnless:............................................................................................................. 3 

3a.Racemes incurved at maturity; spikelets densely crowded, 3-5mm 

long.............................................................................................................  3.E.frumentacea 

3b. Racemes not incurved, straight; spikelets openly spaced, 4–rowed, 2-4mm 

long........................................................................................................................... 1.E.colona 

1.Echinochloa colona(Linn)  Link , Hort. Berol. 2:209 1833; Fischer in Gamble, Fl. Pres. 

Madr. 1776. 1934. 

   Annual; caespitose. Culms geniculately ascending, or decumbent; 10–100 cm 

long. Leaf-sheaths glabrous on surface. Ligule absent. Leaf-blades 5–30 cm long; 2–8 mm 

wide.Inflorescence composed of racemes.Racemes borne along a central axis; ascending 

(rarely), or appressed; unilateral; 0.5–3 cm long; simple. Central inflorescence axis 1–15 cm 

long. Rhachis angular. Spikelet packing crowded; regular; 4 -rowed. Spikelets in pairs, or 

clustered at each node. Fertile spikelets sessile; 2–4 in the cluster; subequal.Spikelets 

comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets 

ovate, or orbicular; dorsally compressed; gibbous; acute, or cuspidate; 1.5–3 mm long; 

falling entire.  

Kerala distribution :Alleppey, Cannanore, Ernakulam, Quilon, Palaghat, Trivandrum 

Notes:This grass is very similar to E. frumentacea but can be distinguished by the short 

straight racems. This species shows certain amount of variation in their shape and size of the 

spikelets and it may sometimes misidentified with E.crus-galli., the common ‘Jungle Rice’. 

Specimen examined: Kollam, Anchalummod, SMA 099(SNCCH) 

2. Echinochloa crus-galli(Linn) P. Beauv .Ess.Agrost ,53:161.1812; Fischer  in Gamble,FI.  

Pres.  Madr.1777.1934. 

  Annual; caespitose. Culms geniculately ascending, or decumbent; 30–120 cm 

long. Leaf-sheaths glabrous on surface. Ligule absent. Leaf-blades 8–35 cm long; 8–20 mm 

wide.Inflorescence composed of racemes.Racemes 5–15; borne along a central axis; 
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ascending; unilateral; 2–10 cm long; with branchlets at base of longer racemes. Central 

inflorescence axis 6–22 cm long. Rhachis angular; with scattered hairs; scabrous on margins. 

Spikelet packing crowded; irregular; 2–4 -rowed.Spikelets in pairs, or clustered at each node. 

Fertile spikelets sessile and pedicelled; 2–4 in the cluster; subequal. Pedicels oblong; 0.5–2 

mm long.Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla 

extension. Spikelets elliptic; dorsally compressed; gibbous; acuminate; 3–4 mm long; falling 

entire.  

Kerala distribution: Alleppey, Palaghat, Wynad 

Notes:This species is very similar to E.stagina, but differs by the racemes not spreading in 

the panicles and the absence of ligule. ‘Barnyard Grass” is a very common weed in paddy 

fields of Kerala ,and is said to be a very good fodder. 

Common name: Barnyard grass, cockspur grass 

Specimen examined: Alapuzha, Kuttanadu SMA 086 (SNCCH) 

3.Echinochloa frumentaceaLink, Hort. Berol. 1: 234.1827; Bor, Grass. Bur. Cey. Ind. Pak. 

311.1960. 

  Annual. Culms erect; robust; 30–150 cm long. Leaf-sheaths glabrous on surface. 

Ligule absent. Leaf-blades 10–30 cm long; 5–20 mm wide.Inflorescence composed of 

racemes.Racemes numerous; borne along a central axis; closely spaced (inflorescence 

lanceolate); unilateral; 1–3 cm long; simple. Central inflorescence axis 6–20 cm long. 

Rhachis angular; glabrous on surface, or pilose on surface. Spikelet packing crowded; 4–6 -

rowed.Spikelets in pairs, or clustered at each node. Fertile spikelets sessile; 2–4 in the 

cluster.Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla 

extension. Spikelets elliptic, or orbicular; dorsally compressed; compressed slightly; gibbous; 

acuminate; 2.5–3.5 mm long; persistent on plant.  

Kerala distribution: Allappuzha 

Notes: This species is very closely related to E. Colona and may often be confused with it 

when young. But it can be distinguished by the robust culms, broader leaves, incurved 

racemes at maturity and larger spikelets. This Billion – Dollar Grass is often cultivated for 

grains. 
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Common name:Indian barnyard millet 

4. Echinochloa stagnina (Retz) P. Beauv. Ess. Agrost, 53:161.171.1812; Fischer in Gamble, 

Fl. Pres. Madr. 1777. 1934. 

  Perennial. Rhizomes elongated. Culms decumbent, or prostrate; 30–200 cm long; 

spongy; rooting from lower nodes. Culm-nodes glabrous, or bearded. Leaf-sheaths glabrous 

on surface, or hispid (rarely). Ligule a fringe of hairs. Leaf-blades 10–45 cm long; 3–20 mm 

wide.Inflorescence composed of racemes.Racemes borne along a central axis; simply spaced, 

or closely spaced; flexuous; unilateral; 2–8 cm long; simple. Central inflorescence axis 6–25 

cm long. Rhachis angular. Spikelet packing irregular; 4 -rowed.Spikelets in pairs. Fertile 

spikelets sessile.Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla 

extension. Spikelets elliptic; dorsally compressed; gibbous; acuminate; 3.5–6 mm long; 

falling entire.  

Kerala distribution: Alleppey, Kollam, Wynad 

Notes:A common weed in paddy fields of coastal areas. This species closely resembles E. 

crus- galli, but differs by the presence of ligules , spreading and ascending racemes, larger 

spikelets and shorter awns. 

Common name: Burgu millet ,hippo grass 

Specimen examined: Alapuzha, Cherthala, SMA 066 (SNCCH) 

 

Eleusine Gaertn. 

(Tribe ERAGROSTIDEAE) 

Annual or perennial; ligule membranous usually with a ciliate fringe; leaf-blades folded and 

sheaths strongly keeled. Inflorescence of digitate or subdigitate racemes, the axis shorter than 

the longest racemes with imbricate spikelets and terminating in afertile spikelet. Spikelets 

disarticulating between florets; upper glumes 1-3 nerved, awnless; lemmas strongly keeled, 

sometimes the keel thickened and containing 1-3 closely spaced additional nerves, 

membranous, glabrous, obtuse or acute. Grain ellipsoid to subglobose, trigonous in section, 

flat or concave on hilar side, rugose, with free pericarp.  
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Genetic resources: 8 species are found mostly in Tropical Africa and India, 2 are in India, 

one species found in Kerala, viz. Eleusine indica Geartn., the Crab grass 

 

KEY TO THE CROP SPECIES AND ITS WILD RELATIVES  

1a. Spikes 3-7 mm wide; ligule truncate, membranous; grains never exposed. 

...............................................................................................................................2.E.indica 

 

1b.Spikes 9-15 mm wide; ligule a row of hairs; grains often exposed. 

............................................................................................................................1.E.coracana 

1.Eleusine coracana (Linn) Gaertn. Fruct . 1:8. T.1.f.11.1789;  Hook. f. Fl. Brit. Ind. 

7;299.1896; Fischer in Gamble, fl. Madr.1839 

  Annual; caespitose. Basal innovations flabellate. Culms erect; 60–200 cm long; 

5–20 mm diam. Culm-internodes elliptical in section. Leaves mostly basal. Leaf-sheaths 

keeled; outer margin hairy. Ligule a ciliolate membrane. Leaf-blades conduplicate; 30–60 cm 

long; 6–12 mm wide. Inflorescence composed of racemes. Peduncle glabrous, or pilose 

above (at raceme base). Racemes 4–7; digitate; erect; linear, or oblong; incurved; unilateral; 

3–8 cm long; 9–15 mm wide. Rhachis wingless; flattened. Spikelet packing broadside to 

rhachis; crowded; regular; 2 -rowed. Spikelets solitary. Fertile spikelets sessile. Spikelets 

comprising 3–9 fertile florets; with diminished florets at the apex.  

Kerala distribution: Occassionaly cultivated in Alleppey, Palakkadu 

Notes: The nutritive value of ragi is higher than that of rice and equal to that of wheat. White 

ragi is superior to the pigmented type. A nourishing food for infants, growing children, 

expectant mothers and aged people. Seeds are used as cooling, astringent. Ragi is considered 

an ideal food for diabetics because of slow release of sugars to the body. A kind of porridge 

as well as an alcoholic beverage is often prepared from grains and consumed by the local 

people.Finger millet were once the staple grain diet.It is used in traditional medicine as an 

internal remedy for leprosy or liver disease. Parts of the plant (the leavesand culms) are used 

to plait bracelets. Chemicals can be obtained from the plant, namely hydrocyanic acid. 
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2.Eleusine indica(Linn) Faertn. frut.1:8.1789; Hook. f. Fl. Brit. Ind.7:293.1896;Fischer in 

Gamble, fl. Pres. Madr. 1839 

  Annual; caespitose. Basal innovations flabellate. Culms geniculately ascending, 

or decumbent; slender; 15–85 cm long. Culm-internodes elliptical in section. Leaves mostly 

basal. Leaf-sheaths keeled; outer margin hairy. Ligule an eciliate membrane; 0.6–1 mm long; 

truncate. Leaf-blades conduplicate; 5–35 cm long; 2.5–6 mm wide. Inflorescence composed 

of racemes. Peduncle glabrous (at raceme base). Racemes 1–10(–17); single (rarely), or 

digitate; unilateral; 3.5–15.5 cm long; 3–3.5 mm wide. Rhachis wingless; flattened. Spikelet 

packing broadside to rhachis; regular; 2 -rowed. Spikelets appressed; solitary.  

Kerala distribution: Alleppey, Cannanore, Kottayam, Idukki, Palaghat, Pathanamthitta, 

Quilon, Trichur, Trivandrum, Waynad. 

Notes: ‘Crab grass ‘or Crawfoot grass’. it is a cosmopolitan weed and also a good 

fodder.Roots and seeds edible, Grain is famine food in India, Antihelminthic, Decoction of 

the fresh plant used as a diuretic and for dysentery. 

Common name: Crab grass 

Specimen examined: Alapuzha, Cherthala, SMA 010(SNCCH) 

Panicum Linn. 

(Tribe PANICEAE) 

Annual or perennial of varied habit. Inflorescence a panicle, sometimes condenced about 

primary branches rarely spiciform or of racemes. Spikelets dorsally or weakly laterally 

compressed; usually symmetrical; seldom hairy; lower glum mostly shorter than spikelets but 

sometimes equaling it, truncate to awn pointed, often with an internode between glumes this 

sometimes forming a brief stipe at base of spikelet ; upper glume as long as spikelet, truncate 

to awn-pointed; lower lemma usually similar to glum; upper floret sessile; upper lemma 

coriaceous to bony sometimes cartilaginous but palea never free and margins usually 

inrolled, glabrous or pubescent at tip, obtuse to acute or obscurely apiculate. Hilum round to 

oval. ( Plate-I D) 

Genetic resources: About 470 spp. found in throughout tropics. 54 are found in India;  11 in 

Kerala, viz. Panicum antidotale, Panicum auritum, Panicum brevifolium, Panicum 
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fischeri, Panicum gardneri, Panicum humidorum, Panicum notatum, Panicum 

paludosum, Panicum repens, Panicum sumatrense, Panicum typheron, Panicum walense 

.Notes: Some of the species shows C3 anatomy. Another important crop species, Panicum 

miliare – Sawa or Little millet is not cultivated in Kerala. 

KEY TO THE CROP WILD RELATIVE SPECIES 

1a.Leaves broadly ovate, acuminate, amplexicaul, spikelets slightly gibbous; lower gulms 

nearly as long as the spikelets.......................................................................…2.P.brevifolium 

1b. Leaves narrowly elliptic, lanceolate or linear, rounded or shallowly cordate, but never 

amplexicaul; spikelets symmetrical: ................................................................................... 2 

2a.Panicles much contracted, narrow, spiciform; branches densely spiculate; spikelets 2.5-

3mm long, ovate-lanceolate or lanceolate.....................................................1.P.auritum 

2b.Panicles effuse, usually broader; branches widely spreading: ....................................... 3 

3a.Upper lemma transversely rugose; nerves of the upper glume and lower lemma 

obscure...................................................................................................................3.P.maximum 

3b.Upper lemma smooth; nerves of the upper glume and lower lemma conspicuous:.......4 

4a.Lower glume less than haif the length of the spikelet:................................................... 5 

4b. Lower glume more than half the length of the spikelets: ..............................................9 

5a.Lower glume longer than broad, cuspidate-accuminate; spikelets widely 

gaping................................................................................................................11.P.trypheron 

5b. Lower glume broader than long, not cuspidate-accuminate; spikelets not gaping:.......... 6 

6a. Spikelets oblong-lanceolate to narrowly lanceolate, acute; lower glume obtuse ..........7 

6b.Spikelets ovate- oblong to elliptic, acute or obtuse; lower glume broadly ovate, acute.  8  

7a.Culms tough, rhizhomatous; leaves distichous, usually involute, glaucous; spikelets not 

opening.....................................................................................................................5.P. repens 

7b. Culms spongy, not rhizomatous; leaves not distichous, flat, green; spikelets normally 

opening at    maturity..................................................................................4.P.paludosum 
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8a.Panicles contracted, upto 40cm long; spikelets persistent, 2.5-3.5mm 

long..............................................................................................................10.P.sumatrense 

8b.Panicles effuse, upto 20cm long; spikelets deciduous, 2.3mm 

long..............................................................................................................13.P.psilopodium 

9a.Spikelets 1-2mm long:...................................................................................................... 10 

9b. Spikelets over 2mm long:.................................................................................................11 

10a.Culms upto 40cm high; leaves narrower, upto 4mm wide, upper glume 3-nerved; lower 

floret paleate.........................................................................................................12.P.walense 

10b. Culms upto 150cm high; leaves broader, upto 10mm wide; upper glume 5-nerved; lower 

floret epaleate ........................................ 8.P.humidorum 

11a.Leaves ovate-lanceolate to broadly lanceolate, cordate at base; panicles effuse; spikelets 

not crowded:.................................................................................................................... 12 

11b.Leaves linear –lanceolate, narrow or rounded at base, but never cordate; panicles not 

effuse; spikelets often crowded on the branches, 2-3mm long; glume with broad, hyaline 

margins..........................................................................................................  6.P.antidotale 

12a. Spikelets 4-6mm long; lower floret paleate...........................................7.P.gardeneri 

12b.Spikelets 2-3mm long; lower floret paleate.....................................................9.P.notatum 

 

1.Panicum auritum Presl  ex  Nees, Agrost.  Bras.  176.  1829; Hook , f . Fl. Brit. Ind.  7:  

40.1826 

  Perennial. Culms robust; 100–200 cm long. Ligule an eciliate membrane. Leaf-

blade base cordate. Leaf-blades 20–60 cm long; 7–35 mm wide. Leaf-blade margins 

scabrous. Leaf-blade apex attenuate. Inflorescence a panicle. Panicle open, or contracted; 

lanceolate; 30–35 cm long; contracted about primary branches. Primary panicle branches 2–8 

cm long; bearing spikelets almost to the base. Panicle branches secund. Spikelets appressed; 

solitary. Fertile spikelets pedicelled. Spikelets comprising 1 basal sterile florets; 1 fertile 

florets; without rhachilla extension. Spikelets lanceolate; dorsally compressed; acute; 2–2.6 

mm long; falling entire.  
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World distribution: Asia-temperate: China. Asia-tropical: India, Indo-China, Malesia, and 

Papuasia. 

Kerala distribution:Alleppey,Calicut 

Notes: It is a very distinct species with peculiar, much contracted , densely speculate 

spiciform panicles board flat leaves,and is hence very easily distinguished from other species 

of the genus. 

Specimen examined: Alapuzha, Cherthala, SMA 018 (SNCCH) 

2.Panicum brevifolium Linn. Sp. Pl. 59. 1753; Fischer in Gamble, Fl. Pres. Madr. 

1783.1934 

  Annual. Culms rambling; 15–100 cm long; rooting from lower nodes. Leaf-

sheaths outer margin hairy. Ligule a ciliate membrane. Leaf-blade base amplexicaul. Leaf-

blades ovate; 5–10 cm long; 10–25(–38) mm wide; membranous. Leaf-blade venation with 

distinct cross veins. Leaf-blade surface glabrous, or pilose. Leaf-blade apex acute. 

Inflorescence a panicle.Panicle open; ovate; 5–16 cm long. Primary panicle branches 

spreading. Panicle branches capillary; flexuous, or tangled.Spikelets solitary. Fertile spikelets 

pedicelled; all alike, or heteromorphic (peripheral spikelets villous). Spikelets comprising 1 

basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets ovate; dorsally 

compressed; gibbous; acute; 1.5(–1.8) mm long; falling entire.  

Kerala distribution : Alleppey, Cannanore, Idukki, Kottayam, Quilon, Trivandrum 

Notes:The ovate –elliptic leaves and slightly gibbous spikelets of this species makes it 

distinct from other Indian species of the genus. In  forests and such similar habitats the plants 

are robust and the rhachis is covered with tubercle –based hairs while in plains they are 

moderate sized and glabrous. 

Specimen examined: Kottayam, Wagamon, SMA 011(SNCCH) 

3. Panicum maximum Jacq. Collect. Bot. 1: 76; Hook, f . Fl. Rit. Ind. 7: 49.1896; Fischer in 

Gamble, fl. Pres. Madr. 1783. 1934 

  Perennial, or annual (rarely); caespitose. Rhizomes short. Butt sheaths pubescent. 

Culms erect, or geniculately ascending; robust, or of moderate stature, or slender; (25–)75–
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200(–450) cm long; without nodal roots, or rooting from lower nodes. Culm-internodes 

distally glabrous, or hispid, or pilose. Culm-nodes glabrous, or bearded. Leaf-sheaths wider 

than blade at the collar, or as wide as blade at the collar. Ligule a ciliate membrane. Leaf-

blades linear, or lanceolate; (6–)12–40(–100) cm long; (4–)12–35 mm wide. Leaf-blade 

surface glabrous, or pubescent, or pilose. Leaf-blade apex acuminate. Inflorescence a 

panicle.Panicle open; oblong, or pyramidal; 12–45(–60) cm long. Primary panicle branches 

ascending, or spreading; whorled at lower nodes.Spikelets solitary. Fertile spikelets 

pedicelled. Pedicels straight, or flexuous; glabrous, or bearing a few hairs; hairy at tip. 

Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. 

Spikelets oblong; dorsally compressed; obtuse, or acute; (2.5–)3–4.5(–5) mm long; falling 

entire at maturity. 

Kerala distribution: Alleppey, Trichur 

Notes:This grass is a native of tropical Africa and is introduced and cultivated as an 

important fodder grass. P. Maximum is distinct because of the rugose upper lemmas and 

faintly nerved lower lemmas. It shows extreme morphological variations ;and varies from tall 

robust forms to smaller slender ones. The spikelets are either glabrous or pubescent. 

Common name: Guinea grass 

Specimen examined: Alapuzha, Cherthala, SMA 035(SNCCH) 

4. Panicum paludosum Roxb. Fl.Ind.1:310.1820;  Fischer inGamble,  Fl. Pres. Madr. 

1783.1934 

  Perennial. Culms erect, or geniculately ascending; 25–130 cm long; spongy; 

rooting from lower nodes. Culm-nodes glabrous. Leaf-sheaths loose; glabrous on surface. 

Ligule a fringe of hairs. Leaf-blade base broadly rounded, or cordate. Leaf-blades linear, or 

lanceolate; flat; 15–30 cm long; 6–14 mm wide. Leaf-blade apex abruptly acute, or 

acute.Inflorescence a panicle.Panicle open; oblong, or ovate; 10–30 cm long. Primary panicle 

branches whorled at lower nodes; 1–10 cm long.Spikelets appressed; solitary. Fertile 

spikelets pedicelled. Pedicels 2–8 mm long; scaberulous. Spikelets comprising 1 basal sterile 

florets; 1 fertile florets; without rhachilla extension. Spikelets lanceolate; dorsally 

compressed; acute, or acuminate; 3.2–4 mm long; falling entire.. 
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Kerala distribution: Alleppey ,Idukki, Pathanamthitta ,Quilon  

Notes: A common,vigorously spreading aquatic grass eaten by elephants and buffaloes. It is 

often confused with Panicum rapens, but can be distinguished by the spongy under water 

celms, broader flat, green leaves,  widely spreading panicles and narrowly lanceolate 

spikelets which are parallel and adpressed to the branches. This species does not possess the 

sharp pointed rhizomesx, unlike the other. 

Common name:Swamp panic grass 

Specimen examined: Alapuzha, Cherthala, SMA 050 (SNCCH) 

5.Panicum repens Linn.Sp.Pl.ed.2:871762;Hook.f.Fl.Brit.Ind.7:491896 

  Perennial. Rhizomes elongated. Stolons absent, or present. Culms erect, or 

geniculately ascending; 30–100 cm long. Leaves distichous. Ligule a ciliate membrane. Leaf-

blades erect; flat, or convolute; 7–25 cm long; 2–8 mm wide; coriaceous; stiff; glaucous. 

Leaf-blade apex acuminate, or attenuate; muticous, or pungent.Inflorescence a 

panicle.Panicle open; oblong; 5–20 cm long.Spikelets solitary. Fertile spikelets pedicelled. 

Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. 

Spikelets ovate; dorsally compressed; acute; 2.5–3 mm long; falling entire.  

Kerala distribution: Alleppey.Ernakulam, Cannanore ,Idukki, Quilon  

Notes: A cosmopolitan species. It may be confused with Panicum paludosum, but can be 

easily distinguished from it by the thick rhizhome, rigid,glaucous and convolute leaves,and 

non-spongy culms. The rhizome of this grass are thick and robust with superficially look like 

the rhizomes of ginger, hence it is commonly called “Ginger grass” or :Ginger root grass”.  

The rhizomes are said to be very good lactagogue. A species with considerable fodder value. 

Common name: Torpedo grass 

Specimen examined: Alapuzha, Cherthala, SMA 013 (SNCCH) 

6. Panicum antidotale Retz. Obs. Bot. 4: 17. 1786; Hook.f. Fl.Brit.Ind. 7:2.1896;Fisher in  

  Perennial. Rootstock evident. Rhizomes short. Culms erect, or geniculately 

ascending; 30–180 cm long; woody. Culm-internodes distally pruinose. Culm-nodes swollen; 

glabrous, or pubescent. Lateral branches sparse. Ligule a fringe of hairs. Leaf-blades 6–30 
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cm long; 2.5–14 mm wide. Leaf-blade midrib conspicuous. Leaf-blade apex 

attenuate.Inflorescence a panicle.Panicle open; oblong, or ovate, or pyramidal; 13–32 cm 

long; contracted about primary branches. Primary panicle branches not whorled, or whorled 

at most nodes; 5–15 cm long.Spikelets solitary. Fertile spikelets pedicelled. Pedicels 0.5–2 

mm long; scaberulous. Spikelets comprising 1 basal sterile florets; 1 fertile florets; without 

rhachilla extension. Spikelets elliptic; dorsally compressed; acute; 2.4–3.2 mm long; falling 

entire.  

Kerala distribution: Ernakulam 

Notes: This species can be easily distinguished from the other species of the genus by the 

broad hyaline margins of the glumes.  I is a very good sand binder and fodder grass. 

Sometimes used in native medicines. 

Common name:Blue panic grass 

Specimen examined: Ernakulam, Angamali, SMA 095 (SNCCH) 

7. Panicum gardneri Thw. Enum. Pll. Zeyl. 359. 1864;Fischer in Gamble. Fl. Pres. Madr. 

1783.1934 

   Perennial. Culms rambling; 150–200 cm long (long); rooting from lower nodes. 

Culm-internodes distally glabrous, or pubescent. Culm-nodes glabrous. Leaf-sheaths keeled; 

glabrous on surface, or hirsute; with tubercle-based hairs; outer margin hairy. Leaf-sheath 

oral hairs ciliate. Ligule a ciliolate membrane; 0.2–0.4 mm long. Collar glabrous. Leaf-blade 

base broadly rounded, or cordate. Leaf-blades lanceolate; 2.5–15 cm long; 5–22 mm wide. 

Leaf-blade margins scaberulous; glabrous, or ciliate; hairy at base. Leaf-blade apex 

acuminate. Inflorescence a panicle.Panicle open; ovate; 4–18 cm long. Primary panicle 

branches ascending, or spreading. Panicle branches pubescent (hairs 1,5–2.5mm); glabrous in 

axils.Spikelets solitary. Fertile spikelets pedicelled. Spikelets comprising 1 basal sterile 

florets; 1 fertile florets; without rhachilla extension. Spikelets elliptic; dorsally compressed; 

4–5 mm long; falling entire. Rhachilla internodes elongated between glumes. Rhachilla 

elongation stout; 0.5 mm long.  

World distribution: Asia-tropical: India. 

Kerala distribution: Idukki, Pathanamthitta, Trivandrum 
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Notes: This species can be easily distinguished from the osther species of the genusby iats 

larger spikelets and the silvery hyalne margins of the glumes.  It may be confused with 

Isachne valkeri in the field d;ue to the similarity in the shape of leaves and spikelets. 

Specimen examined: Pathanamthitta, Kuttikanam, SMA 043 (SNCCH) 

8. Panicum humidorum Buch. Ham. Ex Hook. f.Fl. Beit.Ind.7: 53. 1896;Bor. Grass. 

Bur.Cey. Ind. Pak.326.1960. 

   Perennial. Culms erect, or geniculately ascending; 30–150 cm long. Culm-nodes 

glabrous. Leaf-sheaths outer margin hairy. Ligule a ciliate membrane. Leaf-blade base 

broadly rounded, or cordate. Leaf-blades linear, or lanceolate; 5–20 cm long; 4–10 mm wide. 

Inflorescence a panicle.Panicle open; ovate; effuse; 10–40 cm long; 2–20 cm wide. Primary 

panicle branches 2–20 cm long. Panicle branches scaberulous.Spikelets solitary. Fertile 

spikelets pedicelled. Pedicels 1–8 mm long; scaberulous. Spikelets comprising 1 basal sterile 

florets; 1 fertile florets; without rhachilla extension. Spikelets ovate; dorsally compressed; 

acute; 1–1.5 mm long; falling entire.  

World distribution: Asia-tropical: India, Indo-China, and Malesia. 

Kerala distribution:  Cannanore 

Specimen examined: Kannur, Paramba SMA 014(SNCCH) 

 

9.Panicum notatum Retz. Obs. Bot. 4:18.1786; Bor, Grass. Bur. Cey. Ind. Pak.701.1960. 

  Perennial. Culms decumbent, or rambling; 8–200 cm long; rooting from lower 

nodes. Culm-nodes glabrous. Lateral branches ample. Leaf-sheaths without keel; glabrous on 

surface, or pubescent; outer margin hairy. Ligule a ciliolate membrane; 0.2–0.4 mm long. 

Collar glabrous. Leaf-blade base cordate. Leaf-blades lanceolate; 6–15 cm long; 10–27 mm 

wide. Leaf-blade surface glabrous, or puberulous, or hirsute; sparsely hairy. Leaf-blade 

margins scabrous; ciliate.Inflorescence a panicle. Panicle open; ovate; 10–40 cm long. 

Primary panicle branches spreading. Panicle branches smooth, or scabrous; glabrous in axils, 

or bearded in axils.Spikelets solitary. Fertile spikelets pedicelled. Spikelets comprising 1 

basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets elliptic; dorsally 

compressed; subacute, or acute; 2.2–2.7 mm long; falling entire.  
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World distribution: Asia-temperate: China and eastern Asia. Asia-tropical: India, Indo-China, 

and Malesia. 

Kerala distribution: Calicut, Cannanore, Idukki,Palaghat, Pathanamthitta, Quilon, Trichur 

Notes: It can be distinguished from the other species of the genus by its peculiar trailing 

habit, lanceolite leaves, lax panicles and epalete lower florets. This grass resembles a 

ministure ‘bamboo’ with clumps of firm roots. 

Specimen examined: Kollam, Punalur, SMA 114 (SNCCH) 

10. Panicum sumatrense Roth ex Roem. & Schult. Syst. Veg. 2:434. 1817; Bor, Grass. Bur. 

Cey. Ind. Pak. 701. 1960.(Fig.5) 

   Annual. Culms erect; 30–100 cm long. Culm-nodes glabrous. Lateral branches 

sparse, or ample. Leaf-sheaths glabrous on surface. Ligule a ciliate membrane; 0.6–1.1 mm 

long. Collar glabrous. Leaf-blade base broadly rounded. Leaf-blades 10–40 cm long; 5–15 

mm wide. Leaf-blade surface glabrous. Leaf-blade apex acuminate. Inflorescence a 

panicle.Panicle contracted; oblong; nodding; 5–40 cm long; 1–5 cm wide. Primary panicle 

branches appressed; 3–15 cm long. Panicle branches scabrous. Spikelets solitary. Fertile 

spikelets pedicelled. Spikelets comprising 1 basal sterile florets; 1 fertile florets; without 

rhachilla extension. Spikelets elliptic; dorsally compressed; acute; 2.5–3.5 mm long; 

persistent on plant. World distribution: Asia-temperate: Caucasus, China, and eastern Asia. 

Asia-tropical: India, Indo-China, and Malesia dherent pericarp; 1.8–1.9 mm long 

.Kerala distribution: Cannanore, Pathanamthitta 

Notes: This species may be a cultivated form of Panicum psilopooium, from which it is very 

difficult to be separated.  Still, the much contracted panicles, persistent spikelets, broader 

leaves and the teller culms help to distinguish P. Sumatrense from its allied species. Most of 

the floral characters of both the species qualitatively and quantitatively are more or less 

similar and often overlapping. 

Common name: Little millet 

Specimen examined: Pathanamthitta, Sabari hills SMA 107 (SNCCH) 



19 

 

11. Panicum trypheron Schult. Syst. Veg. 2: Mant. 244. 1824; Hook . f . Fl. Brit. Ind. 7: 47. 

1896;  Fischer in Gamble, Fl. Pres. Madr. 1783. 1934. 

   Annual; caespitose. Culms erect, or geniculately ascending; 30–90 cm long. 

Culm-nodes glabrous. Leaves mostly basal. Leaf-sheaths hispid; with tubercle-based hairs; 

outer margin hairy. Ligule a fringe of hairs. Leaf-blades linear, or lanceolate; 7–30 cm long; 

4–9 mm wide. Leaf-blade surface hispid; with tubercle-based hairs. Leaf-blade apex abruptly 

acute, or acute.Inflorescence a panicle.Panicle open; oblong, or ovate; effuse; 10–25 cm long. 

Primary panicle branches drooping; 2–20 cm long.Spikelets solitary. Fertile spikelets 

pedicelled. Pedicels 1–15 mm long; scabrous. Spikelets comprising 1 basal sterile florets; 1 

fertile florets; without rhachilla extension. Spikelets elliptic, or oblong; dorsally compressed; 

acuminate; 2.8–3.5 mm long; falling entire.  

World distribution: Asia-temperate: China and eastern Asia. Asia-tropical: India, Indo-China, 

Malesia, and Papuasia 

Specimen examined: Pathanamthitta, Sabari hills SMA 114 (SNCCH) 

12. Panicum humile  Nees ex Steud. Syn. Pl. Glum.  1: 84. 1854; non Thub.  ex  Trin. 1826;  

Hook.  f. Fl. Brit. Ind. 7: 48. 1896;  Fischer in Gamble, Fl. Pres. Madr. 1782. 1934. (Fig.6) 

   Annual. Culms erect; slender; 18–70(–90) cm long. Leaf-sheaths outer margin 

glabrous, or hairy. Ligule a ciliate membrane. Leaf-blades tapering towards sheath; 7–20 cm 

long; 2–6 mm wide. Leaf-blade surface glabrous. Leaf-blade apex acute, or acuminate. 

Inflorescence a panicle; embraced at base by subtending leaf.Panicle open; oblong, or ovate; 

5–15(–23) cm long. Primary panicle branches ascending, or spreading. Panicle branches 

straight, or flexuous; scaberulous; glabrous.Spikelets solitary. Fertile spikelets pedicell 

Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. 

Spikelets ovate; dorsally compressed; 1.5–2 mm long; falling entire.  

World distribution: Africa: west tropical, west-central tropical, east tropical, southern 

tropical, and western Indian ocean. Asia-temperate: China and eastern. Asia. Asia-tropical: 

India, Indo-China, and Malesia. 

Notes: Used in Agri-horticulture: fodder; weeds, parasites, Grain 
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13.Panicum psilopodium Trin. Gram. Panic. 217. 1826 var.coloratum  Hook. f. Fl. Brit. Ind. 

7: 47. 1896; 

Annuals or perennials. Culms 15-40cm high, erect; nodes glaborous. Leaves lanceolate, 4-15 

x 0.3-.05cm, acute or shortly acuminate, rounded at base; glabrous or very sparsely villous 

above. Ligules membranous, narrow, truncate at apex. Panicles open, 5-15 x 3-10cm, widely 

spreading; branches 2-6cm long, alternate or rarely opposite.Pedicels 1-6mm long, angular, 

scaberulous, slightly dialated at apex. Spikelets ovate-lanceolate or elliptic-oblong, acute, 

purplish, deciduous.Lower glume ovate or orbicular, obtuse, chartaceous, faintly 5-nerved, 

glabrous. Upper glume ovate –lanceolate, chartaceous, 11-nerved, lower floret barren. Upper 

floret bisexual. Stamens 3; anthers 1mm long. Ovate ovary, .04mm; styles; stigma .075mm. 

Grains ovate or orbicular with a dark hilum at base. 

Kerala Distribution: Trichur 

Notes: The species is distinct with purplish red spikelets. 

Specimen examined: Trissur, Vazhachal SMA 110 (SNCCH) 

 

Paspalum Linn 

(Tribe PANICEAE) 

Annual or perennial. Inflorescence of single digitate or  scattered racemes; rhachis flat, 

sometimes broadly winged and then often with a sterial tip spikelets single or paired, abaxial, 

in 2-4 rows, plano-convex, orbicular to ovate; lower glume suppressed, rarely minute; upper 

glume and lower lemma as long as spikelet;upper lemma usually obtuse,coriaceousto 

crustaceous, rarely thinner. 

Genetic resources:  About 330 species found in tropics especially new world. Savanna, forest 

margins and places ; 12 are found in India and 7 in Kerala, viz.  Paspalum canarae, 

Paspalum conjugatum, Paspalum dilatatum, Paspalum distichum, Paspalum longifolium, 

Paspalum vaginatum 

Notes: A nutritive grass-crop used as famine food. The grains have often been reported to 

cause poisoning in men and animals when used as a food; non-poisonous types have been 
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reported from Tamil Nadu. Used in the treatment of ulcers (Ayurveda).The crop species 

cultivated in Kerala is Paspalum scorbiculatatum 
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Fig.5 . Panicum sumatrense Roth ex Roem. & Schult. A.Habit, B. Spikelet, C. Lower glume, 

D. Upper glume, E. First lemma, F. Palea of the first lemma, G. Second lemma, H. Palea of 

the  second lemma 

KEY TO THE CROP SPECIES AND ITS WILD RELATIVES 

1a. Spikelets with a ciliate fringe from the margins of the upper glume............................ 2 

1b. Spikelets without a ciliate fringe, rarely fimbriate with tubercle- based hairs, but then the 

leaves oblong-elliptic: ...................................................................................................... 3 

2a. Racemes usually 2; spikelets 1-2mm long; culms creeping, stoloniferous; pedicels 

without an appendage at the base.................................................  1.P.conjugatum 

2b. Racemes 3-8; spikelets 2-4mm long; culms erect, not stoloniferous; pedicels with a scale- 

like appendage at the base............................................................. 5.P.dilatatum 

3a.Spikelets 1-2mm long; culms slender; leaves ovate-oblong or oblong-elliptic:................. 4 

4a. Margins of the upper glume and lower lemma fimbriate with tubercle-based 

hairs........................................................................ 4.P.canarae var fimbriatum 

4b. Margins of the upper glume and lower lemma not fimbriate, 

glabrous........................................................................ 3.P.canarae var canarae 

3b. Spikelets 2-4mm long; culms stouter; leaves lanceolate or linear:  

5a. Spikelets obovate or orbicular, obtuse.................................... 6.P.scrobiculatum 

5b. Spiketes ovate-elliptic or lanceolate, acute ................................. 2.P.distichum 

 

1. Paspalum conjugatumBerg. In Act. Helv. Phys.Math.7: 129. T. 8. 1772 Hook. f. Fl. Brit. 

Ind. 7: 11. 1896; Fischer in Gamble, Fl. Pres. Madr. 1772.1934.  

Perennial. Stolons present; with alternating elongated and bunched internodes. Culms 30–60 

cm long. Ligule an eciliate membrane; 1–1.5 mm long. Leaf-blades linear, or lanceolate; 4–

20 cm long; 5–13 mm wide. Inflorescence composed of racemes.Racemes 2; paired; 

unilateral; 5–17 cm long. Rhachis narrowly winged; angular; 0.5 mm wide. Spikelet packing 

abaxial; regular; 2 -rowed.Spikelets solitary. Fertile spikelets sessile.Spikelets comprising 1 
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basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets orbicular; dorsally 

compressed; plano-convex; obtuse; 1.5–1.7 mm long; falling entire at maturity.  

Kerala distribution: Alleppey, Calicut, Cannanore, Idukki, Palaghat, Pathanamthitta, 

Trivandrum, Wynad 

Notes: This is very common and distinct species of the penus,which can be easily 

distinguished by its conjugate racemes; during the opening stage the extreme ends of the two 

racemes remain together leaving the middle portion open. This grass can thrive well in 

shaded places. 

Common name: Buffalo grass 

Specimen examined: Idukki, Pererumedu, SMA 078 (SNCCH) 

 

2.Paspalum distichum Linn. Syst. Nat. Ed. 10.2:855. 1759; Hook. f. Fl. Brit. Ind. 7: 

12.1896; Bor. Grass. Bur. Cey.Ind. Pak. 338.1960. 

  Perennial; mat forming. Stolons present. Culms decumbent; 8–60 cm long. Ligule 

an eciliate membrane. Leaf-blades flat, or convolute; 3–14 cm long; 3–7 mm wide. 

Inflorescence composed of racemes.Racemes 2(–3); paired; unilateral; 2–8 cm long. Rhachis 

narrowly winged; angular. Spikelet packing abaxial; regular; 2 -rowed.Spikelets solitary. 

Fertile spikelets sessile. Spikelets comprising 1 basal sterile florets; 1 fertile florets; without 

rhachilla extension. Spikelets ovate; dorsally compressed; turgidly plano-convex; acute; 3–4 

mm long; falling entire. 

Kerala distribution:Alleppey, Ernakulam, Idukki, Kottayam, Quilon, Trivandrum 

Common name: Ginger grass 

Specimen examined: Alapuzha, Cherthala, SMA 038 (SNCCH) 

3.Paspalum canarae (Steud.) Veldk. In Blumea  21(1): 72.1973. Panicum  canarae  Steud. 

Syn. Pl. 1:58. 1853. 

  Annual. Culms decumbent, or prostrate; 10–40 cm long. Culm-nodes bearded. 

Leaf-sheaths pilose; with tubercle-based hairs. Ligule an eciliate membrane; 0.5 mm long. 

Leaf-blades elliptic; 1–5 cm long; 2–10 mm wide. Leaf-blade surface pilose; densely hairy; 
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with tubercle-based hairs. Leaf-blade apex acute, or acuminate.Inflorescence composed of 

racemes.Racemes 3–15; digitate; spreading; unilateral; 0.5–2 cm long. Rhachis narrowly 

winged; with sharp-edged midrib; 0.5 mm wide; tuberculate on margins; ciliate on margins. 

Spikelet packing abaxial; regular; 2 -rowed.Spikelets solitary. Fertile spikelets pedicelled. 

Pedicels oblong; 0.5–1 mm long; setose.Spikelets comprising 1 basal sterile florets; 1 fertile 

florets; without rhachilla extension. Spikelets elliptic, or orbicular; dorsally compressed; 

plano-convex; obtuse; 1–1.25 mm long; falling entire.  

World distribution: Asia-tropical: India and Indo-China. 

Kerala distribution: Palaghat 

Notes:This species is quite distinct because of its slender creeping culms,smaller ovate-

elliptic leaves with decurrent bases and small, orbicular spikelets. 

Specimen examined: Palakkadu, Dhoni hills SMA 098 (SNCCH) 

4.Paspalum canarae ( Steud.)  Veldk. var. Fimbriatum ( Bor) Veldk, in Blumea 27: 72. 

1973; Ramachandran et al. in J. Econ. Tax. Bot. 1: 95. 1980. 

  Annuals. Culms 10-30cm long, creeping or erect; nodes villous. Leaves oblong-

elliptic or elliptic-lanceolate, 1-5 x 0.2-1cm, decurrent at base, glabrous or sparsely tubercle-

based hairy. Sheaths sparsely villous with tubercle-based hairs. Ligules obscure. Racemes 3-

6 in number, placed at 60 degree angle to the axis, each 0.5-1.5cm long; rhachis winged, c. 

0.5mm wide, tubercled hairy. Spikelets ovate-acute or broadly elliptic, 1-2x1mm, 

coveredwith dense tubercle based hairs.  

Kerala distribution: Waynad 

Notes: This very rare plant was earlier known only from Bombay. Recently Ramachandran et 

al have reported its occurence in Kerala. 

Specimen examined: Wayanadu, Chembra hills, SMA 078 (SNCCH) 

5.Paspalum dilatatum Poir. In Lam. Encycl. Meth. Rot.5; 35. 1804; Fischer in  Gamble, Fl. 

Pres. Madr. 1772. 1934. 

  Perennial; caespitose. Basal innovations flabellate. Culms 40–180 cm long. Ligule 

an eciliate membrane; 3 mm long. Leaf-blades 6–45 cm long; 3–12 mm wide. Inflorescence 
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composed of racemes.Racemes (2–)3–5(–11); borne along a central axis; unilateral; 4–11 cm 

long. Central inflorescence axis 2–20 cm long. Rhachis narrowly winged; angular; 1.2 mm 

wide. Spikelet packing regular; 2–4 -rowed.Spikelets in pairs. Fertile spikelets sessile and 

pedicelled. Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla 

extension. Spikelets ovate; dorsally compressed; plano-convex; acute; 2.8–3.8 mm long; 

falling entire. 

Kerala distribution: Idukki 

Notes: This valuable introduced forage grass,is a native of South America and has established 

very well in most of the hill stations. “Goldern Crown Grass” or “ Dallis Grass” or 

“Caterpillar Grass”. 

Common name: Caterpillar Grass 

Specimen examined: Idukki, Kulamavu, SMA 067 (SNCCH) 

6. Paspalum scrobiculatum Linn. Mant. Pl. 1: 29. 1767; Hook. f. Fl. Brit.Ind.7: 10. 1896; 

Fisher in Gamble. Fl. Pres. Madr. 1772.1934. 

  Perennial; mat forming, or caespitose. Culms erect, or geniculately ascending; 

10–150 cm long; 1–6 mm diam.; 2–17-noded; without nodal roots, or rooting from lower 

nodes. Leaf-sheaths mostly shorter than adjacent culm internode. Ligule an eciliate 

membrane. Leaf-blade base simple. Leaf-blades 5–40 cm long; 3–15 mm wide. Leaf-blade 

apex attenuate; filiform. Inflorescence composed of racemes.Racemes 1–20; digitate, or 

borne along a central axis; unilateral; 2–15 cm long. Central inflorescence axis 0–8 cm long. 

Rhachis broadly winged; with sharp-edged midrib; 1–2.5 mm wide. Spikelet packing abaxial; 

regular; 2-rowed. Spikelets solitary. Fertile spikelets pedicelled. Pedicels oblong. Spikelets 

comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets 

obovate, or orbicular; dorsally compressed; plano-convex; obtuse; 1.4–3 mm long; falling 

entire.  

Kerala distribution:  In all districts 

Notes:This is a highly polymorphic species, which exhibits considerable variation in the 

habit and habitat.  Annual or perennial nature of this grass is a quite unreliable character to 

segregate P.scrobiculatum, P.commersonil or P.orbiculare.  Similarly, a supposed difference 
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in the nervation of the lower lemmas  is also quite unhelpful. According to Clayton (l.c.) 

there seems to be no reliable character for distinguishing P.orbiculare and P.commersonii 

from the complex and henece are to be merged under P.scrobiculatum. 

Common name: Kodo millet 

Specimen examined: Alapuzha, Cherthala, SMA 021 (SNCCH) 

Pennisetum L.C. Richard 

(Tribe PANICEAE) 

Annual or perennial, prostrate to 3.5m high; ligule a line of hairs, rarely membranous. 

Inflorescence spiciform, cylindrical to subglobes, terminal or sometimes axillary and then 

often aggregated in to a leafy compound panicle, bearing rosett – like clusters which may be 

wholly sessile, each cluster composed of 1-4 spikelets surrounded by an involucres of 

bristles, these simple, flexuous, filiform, often plumose, free to the base.(Plate-II C) 

 Genetic resources: 15 species are found mostly in Tropical Africa and India, 5 are in India, 

all species found in Kerala, viz. Pennisetum hohenackeri, Pennisetum orientale, Pennisetum 

pedicellatum, Pennisetum polystachyon, Pennisetum purpureum 

 

KEY TO THE CROP RELATED SPECIES 

1a. Lemmas similar, lower not 3-lobed; rhachis without winged ribs: ................................ 2 

1b. Lemmas dissimilar, lower of 3-lobed; rhachis with prominently winged ribs: ............. 4 

2a. Anthers penicilate; culms pubescent below the inflorescence; bristles glabrous  

.................................................................................................................... 5.P.purpureum 

2b. Anthers not penicilate; culms glabrous below the inflorescence; bristles glabrous or 

ciliate ................................................................................................................................. 2 

3a. Bristles glabrous; involucre enclosing a sessile spikelet, 6-8mm long; rhachis 

glabrous.................................................................................................. 1.P.hohoenackeri 

3b. Bristles, atleast inner ones ciliate; involucre enclosing 2-3 spikelets, 4-6mm long; rhachis 

pubescent...................................................................................................... 2. P.orientale 
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4a.Sipelets pedicelled, solitary or in agroup of 2-5 in an involucres,  4-6mm long; bristles 

densely woolly plumose........................................................................... 4.P.pedicellatum 

4b. Spikelets sessile, solitary in an involucres, 3-4mm long; inner bristles plumose but not 

woolly............................................................................................................. 3.P.polystachyon 

1.Pennisetum hohoenackeri Hochst.  ex. Steud. Syn. Pl. Glum. 1:102.1854, Fischer in 

Gamble, Fl. Pres. Madr. 1792.1934 ( Repr. ed. 3: 1241.1957) 

  Perennials. Culms 30-150cm high, erect, densely tufted; nodes glabrous. Leaves 

narrowly linear, acuminate, 10-60 x 0.2-0.8cm, narrow or rounded at base, convolute, 

glaucous, glabrous or sparsely pilose. Sheaths keeled, distichous. Ligules row of hairs. 

Panicles spiciform, 5-25cm long, involucres enclosing one sessile spikelet bristles glabrous 

or scaberulous, 3-20cm long. Spikelet elliptic-lanceolate or lanceolate, 6-8mm long. Lower 

glume ovate, obovate or sub orbicular, 1-1.5 x 1mm, membranous, faintly 0-3 –nerved. 

Upper glume ovate-lanceolate, 4-5 x 1-1.5mm, chattaceous, 5-7 nerved. Lower floret male or 

barren, apaleate. Upper floret bisexual. First lemma ovate –lanceolate, 6-8 x 2-3mm, 

chartaceous, 9-13-nerved. Second lemma ovate-lanceolate, 6-8 x 1.5-2mm, acuminate, 

chartaceous, 5-7 nerved. Palea lanceolate, 6-8 x 1-1.5mm, acuminate, chartaceous, 2 keeled, 

2-nerved. Stamens 3, anthers 3-4mm long, yellow; ovary oblong, 0.5-1mm long; styles 2mm 

long; stigmas 3-4mm long.  

Kerala distribution : Kozhikkode, Waynad 

Notes: This uncommon grass can be distinguished from the other species of the genus 

Pennisetum by its peculiar tough culms with convolute, glaucous leaves and distichous 

sheahs, and almost glabrous involucral bristles. The densely tofted and extremely tough 

culms of this grass from large tussocks with tough roots. This grass can well be used as a 

very good sand binder. 

Common name: Fountain grass 

Specimen examined: Kozhikode, Mavoor SMA 048 (SNCCH) 

2.Pennisetum orientale L.C. Rich. In Pers. Syn. Pl. 1: 72.1805; Hook. f. Fl. Brit. Ind. 7: 86. 

1896. 
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   Perennial; caespitose. Rhizomes short. Culms erect, or geniculately ascending; 

20–200 cm long; woody. Lateral branches fastigiate. Ligule a fringe of hairs. Leaf-blades 

flat, or convolute; 30–60 cm long; 7–15 mm wide. Leaf-blade surface smooth, or 

scaberulous; glabrous, or pubescent. Inflorescence a panicle.Panicle spiciform; linear; 

continuous, or interrupted; 8–30 cm long. Primary panicle branches accrescent to a central 

axis; with sessile scars on axis. Panicle axis angular; puberulous, or pubescent; bearing 

deciduous spikelet clusters.Spikelets subtended by an involucre. Fertile spikelets sessile and 

pedicelled; 1–3(–5) in the cluster; 1 sessile. Involucre composed of bristles; 15–30 mm long; 

base bluntly stipitate; base 0.5–1.5 mm long. Involucral bristles deciduous with the fertile 

spikelets; numerous; 15–30 mm long; terete; flexible; plumose.Spikelets comprising 1 basal 

sterile florets; 1 fertile florets; without rhachilla extension. Spikelets lanceolate; dorsally 

compressed; 4.5–6.5 mm long; falling entire; deciduous with accessory branch structures.  

Kerala distribution: Trivandrum 

Notes: May be an escape from the University Botanic  Garden.  It is an important fodder 

grass and is also a good soil binder. 

Common name :  Oriental fountain grass 

Specimen examined: Thiruvanthapuram, Akkulam SMA 039 (SNCCH) 

3.Pennisetum polystachyon (Linn.) Schult. Syt. Veg. Mant. 2: 146. 1824; Fischer in 

Gamble, Fl. Pres. Madr. 1792.1934. 

  Annuals or perennials. Culms 50-200cm high, densely tufted, erect; nodes 

glabrous. Leaves lanceolate or linear-lanceolate. 5-30 x 0.3-1.5cm, rounded or shallowly 

cordate at base, tubercile-based hairy or glabrous. Sheaths keeled, tubercile-based hairy 

villous at mouth. Ligules membranous, fimbriate. Panicles spiciform, 8-20cm long, cream-

yellow or purplish. Rhachis angular with sharp-edged decurrent wings, glabrous. Involucre 

enclosing one sessil spikelet; bristles, atleast the inner ones plumose in the lower half. 

Spikelets lanceolate 3-4mm long. Lower glume ovate-acute, 0.5-1mm long, chartaceous. 

Upper glume ovate-lanceolate, 3-3.5 x 1-1.5mm, chartaceous 5-7 nerved. Lower floret male 

or barren. Upper floret bisexual.  
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Kerala distribution: Cannanore, Ernakulam, Idukki, Palaghat, Pathanamthitta, Quilon, 

Trichur, Trivandrum, Wynad. 

Notes: The occurrence of this grass in a forest is an indication of secondary formation. This is 

a very good fodder. It shows much variation in the habit and also in the colour of panicles. It 

differs from other species of Pennisetum by having an angular rhachis with sharp decurrent 

wings below the scars of the pollen involucres. 

Common name: Mission grass 

Specimen examined: Alapuzha, Cherthala, SMA 037 (SNCCH) 

4.Pennisetum pedicellatumTrin. In Mem. Acad. Sci. Peter-sb. Ser. 6. 3: 184. 1834; Hook. f. 

Fl. Brit. Ind. 7: 86. 1896. 

  Annual. Culms geniculately ascending; 30–150 cm long. Lateral branches ample. 

Ligule a ciliate membrane. Leaf-blades 5–25 cm long; 4–15 mm wide.Inflorescence a 

panicle.Panicle spiciform; linear; straight, or curved; 5–15 cm long. Primary panicle branches 

accrescent to a central axis; with sessile scars on axis. Panicle axis with briefly decurrent 

ribs; glabrous; bearing deciduous spikelet clusters.Spikelets subtended by an involucre. 

Fertile spikelets sessile and pedicelled; 1–5 in the cluster; 0–1 sessile. Involucre composed of 

bristles; ovate; 5–10 mm long; base obtuse. Involucral bristles deciduous with the fertile 

spikelets; numerous; 15–25 in principal whorl; with one conspicuously longer bristle; 16–24 

mm long; terete; flexible; woolly. Pedicels 0.5–3.5 mm long Spikelets comprising 1 basal 

sterile florets; 1 fertile florets; without rhachilla extension. Spikelets lanceolate; dorsally 

compressed; 3.5–6 mm long; falling entire; deciduous with accessory branch structures; 

readily shedding fertile florets.  

Kerala distribution: Kasargod, Palaghat, Trichur, Trivandrum 

Notes: P. pedicellatum can be distinguished from all other species of the genus by its fluffy-

white or purplish panicles, densely woolly plumose involucral bristles and pedicelled 

spikelets.  This species is similar to P.polystachyon but differs by the same characters 

mentioned above. The specimens collected from Kerala show a gradation of variation in the 

hairiness of the thachis and in the size of the lemmas and paleas of the upper florets. Here the 
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lemmas and paleas are much shorter ;in comparison to the specimens examined from 

elsewhere. 

Common name: Barra grass 

Specimen examined: Palakkadu, Dhoni hils  SMA 118 (SNCCH) 

5.Pennisetum purpureum Schum. Beskr. Guin. Pl. 44. 1827; Bor. Grass. Bur. Cey. Ind. 

Pak. 348. 1960. 

  Perennial. Stolons present. Culms erect, or geniculately ascending; robust; 100–

600 cm long. Ligule a fringe of hairs; 3–5 mm long. Leaf-blades 30–120 cm long; 20–40 mm 

wide. Leaf-blade margins cartilaginous; scaberulous. Inflorescence a panicle. Peduncle 

pubescent above.Panicle spiciform; linear; 7–30 cm long; 1–3 cm wide. Primary panicle 

branches accrescent to a central axis; with lateral stumps on axis, or with sessile scars on 

axis. Panicle axis terete; pubescent; bearing deciduous spikelet clusters. Spikelets subtended 

by an involucre. Fertile spikelets sessile; 1 in the cluster. Companion sterile spikelets 

pedicelled; 0–4 in the cluster. Involucre composed of bristles; oblong; 8–16 mm long; base 

obtuse. Involucral bristles deciduous with the fertile spikelets; numerous; with one 

conspicuously longer bristle; 10–40 mm long; terete; flexible; glabrous, or ciliate. 

Companion sterile spikelets well-developed; male; lanceolate; dorsally compressed; 4.5–7 

mm long; as long as fertile; deciduous with the fertile. Companion sterile spikelet lemmas 2; 

exserted from glumes. Spikelets comprising 1 basal sterile florets; 1 fertile florets; without 

rhachilla extension. Spikelets lanceolate; dorsally compressed; 4.5–7 mm long; falling entire; 

deciduous with accessory branch structures.  

Kerala distribution: Alleppey, Kasaragod 

Notes: The “Napier Grass” is a native of Tropical Africa, but now introduced into many 

tropical countries including India as a valuable fodder grass. Like Themeda cymbaria this 

species is also commonly known as “Elephant Grass”.This tall reed-likegrass looks like some 

species of Saccharum in  juvenile stages. Pennisetum purpureum can be easily distinguished 

from all other species of the genus by having almost glabrous involucral bristles,pubescent 

rhachis as well as the portion below the inflerescence of the culms and penicillate anthers. 

This grass is often cultivated, and occasionally runs wild. 
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Common name: Elephant grass 

Specimen examined: Kasargode, Bandaukka, SMA 156 (SNCCH) 

Setaria P. Beauv 

(Tribe PANICEAE) 

Annual or perennial. Inflorescence a panicle, either spiciform or with spikelets contracted 

about primary branches, these occasionally reduced to racemes, all or most of the spikelets 

subtended by 1 or more scabrid, bristles which persist on axis. Spikelets gibbous; glumes 

shorter than spikelet, or the upper equalling it, membranous to herbaceous; lower lemma 

sometimes sulcate; upper lemma often rugose. 

Genetic resources:  About 100 species found in tropics and subtropics. Habitat variable, 

including grassland, woodland and weedy places.; 15 are found in India and 10 are in Kerala, 

viz. Setaria barbata, Setaria geniculta, Setaria homonyma, Setaria intermedia, Setaria 

palmifolia (shoots used as vegetable in New Guinea), Setaria paniculifera, Setaria plicata, 

Setaria poiretiana, Setaria pumila, Setaria verticillata 

Notes: A major cereal crop in China, but mainly used as fodder for birds in India and other 

European countries. It is derived from S. viridis, probably domesticated around 7000 years 

ago.(Clayton & Renvoize, 1986) Setaria italica is the crop species and it is not cultivated in 

Kerala. 

 

KEY TO THE CROP WILD RELATIVE SPECIES 

1a. Inflorescence contracted, narrow, lobed, or spiciform or cylindric; leaves flat not folded: 

1b.Inflorescence lax,widely spreading; leaves plicately folded, atleast towards base: ..... 3 

2a.Inflorescence a cylindric, false spike.............................................................. 2.S.pumila 

2b. Inflorescence a narrow, lobed panicle......................................................4.S.intermedia 

3a. Leaves plicately folded from base to apex;panicles often lax, rarely contracted but then 

shorter : .......................................................................................................................... 4 

3b. Leaves plicately folded only at the base; panicles contracted, narrow: .......................... 6 
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4a.panicles very dense , contracted, upto 20cm long: branches not more than 8cm long; lower 

floret male......................................................................................7. S.Poiretiana 

4b. Panicles very lax, upto 60 cm long ; branches often much longer ; lower floret barren  

5a.Bristles below the spikelet about twice as long as the spikelet; palea of the lower floret 

rudimentary, triangular, hyaline scale upto 0.5 cm long....................................5.S.palmifolia 

5b. Bristles below the spikelet upto five times as long as the spikelet;palea of the lower floret 

well developed,lanecolate or ellipitic-lanceolate 1.5-2 mm long. ..................6.S.paniculifera 

6a.Lower floret male or barren, its palea elliptic, broader ; upper glume half to three quarters 

the length of the upper lemma ; panicles compact, densely speculate. ...................1.S.barbata 

6b. Lower floret bareen ; its palea oblong –lanceolate , narrow; upper glume almost as long 

as the upper lemma;panicles lax, loosely speculate. ...................................3.S.homonyma 

 

1.Setaria barbata(Lam.)  Kunth. Rev. Gram. 1: 47. 1829; Bor. Grass. Bor. Cey. Ind, Pak. 

360. 1960. 

  Annual; caespitose. Culms 10–150(–200) cm long; without nodal roots, or rooting 

from lower nodes. Ligule a fringe of hairs. Leaf-blades linear, or lanceolate; plicate; 5–30 cm 

long; 5–20(–30) mm wide; dark green.Inflorescence a panicle.Panicle open; elliptic; 3–25 cm 

long; contracted about primary branches. Primary panicle branches bearing spikelets almost 

to the base; sterile at the tips. Panicle branches pubescent, or pilose.Spikelets subtended by 

an involucre. Fertile spikelets pedicelled; 1 in the cluster. Involucre composed of bristles; 1–

15 mm long. Involucral bristles persistent; 1 in principal whorl; flexible; antrorsely 

scaberulous; glabrous. Spikelets comprising 1 basal sterile florets; 1 fertile florets; without 

rhachilla extension. Spikelets elliptic; dorsally compressed; compressed slightly; 2–3.2 mm 

long; falling entire.  

Kerala distribution: Alleppey, Quilon, Trivandrum 

Common name: Foxtaill or bristle grass 

Specimen examined: Alapuzha, Kuttaadu, SMA 018 (SNCCH) 
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2.Setaria pumila (Poir.) Roem. & Schuit. Syst. Vg. 2: 891. 1817. 

  Annual; caespitose. Culms geniculately ascending; 5–130 cm long. Culm-nodes 

glabrous. Ligule a ciliolate membrane, or a fringe of hairs. Leaf-blades 3–30 cm long; 2–10 

mm wide. Inflorescence a panicle.Panicle spiciform; linear; 1–10(–20) cm long. Primary 

panicle branches accrescent to a central axis; with evident branchlets on axis. Panicle axis 

pubescent.Spikelets subtended by an involucre. Fertile spikelets pedicelled; 1 in the cluster. 

Involucre composed of bristles; free throughout; 3–12 mm long. Involucral bristles 

persistent; few; in one whorl; 6–8 in principal whorl; flexible; antrorsely scaberulous; 

glabrous. Pedicels oblong.  Spikelets comprising 1 basal sterile florets; 1 fertile florets; 

without rhachilla extension. Spikelets ovate; dorsally compressed; gibbous; 1.5–3.5 mm 

long; falling entire.  

Kerala distribution: Alleppey, Calicut, Cannanore, Ernakulam, Idukki, Palaghat, Trichur, 

Trivandrum, Wynad 

Notes: S.pumila is a polymorphic species, where the length of leaves and panicles show a 

gradation in variation. This highly vaiable grass occurs in all sorts of localities in the plains 

and hills of the state. 

Common name: Yellow foxtail 

Specimen examined: Alapuzha, Cherthala, SMA 163 (SNCCH) 

3. Setaria homonyma (Steud.) Chiov. In Nuovo Giorn. Bot. Ital. N. S. 26; 78. 1919; Bor. 

Grass. Bur. Cey. Ind. Pak. 361. 1960. 

  Annual; caespitose. Culms 25–100 cm long. Ligule a fringe of hairs. Leaf-blades 

spreading; plicate; 5–25 cm long; 5–35 mm wide; flaccid; light green.Inflorescence a 

panicle.Panicle open; pyramidal; 1–10(–20) cm long; contracted about primary branches. 

Primary panicle branches bearing spikelets almost to the base; sterile at the tips. Panicle 

branches secund (2-rowed); pubescent, or pilose, or villous.Spikelets subtended by an 

involucre. Fertile spikelets sessile; 1 in the cluster. Involucre composed of bristles; 5–10 mm 

long. Involucral bristles persistent; 1 in principal whorl; flexible; smooth; glabrous. Spikelets 

comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets 
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elliptic; dorsally compressed; compressed slightly; 2–2.5 mm long; falling entire .Glumes 

reaching apex of florets; thinner than fertile lemma.  

World distribution: Africa: west-central tropical, northeast tropical, east tropical, southern 

tropical, and south. Asia-tropical: India. 

Kerala distribution: Cannanore 

Notes: This species is closely allied to S. barbata, but differsby the loose, sparsely speculate 

panicles, empty lower florets with narrow, oblong-lanceolate paleas. 

Common name: Hooked bristle grass 

4. Setaria intermedia Roem. & Schult. Syst. Veg. 2:489.1817; Hook . f. Fl. Brit. Ind. 

7:79.1896; Fischer in Gamble, Fl.Pres. Madr. 1789.1934. 

   Annual. Culms geniculately ascending, or decumbent; weak; 15–100 cm long; 

without nodal roots, or rooting from lower nodes. Culm-nodes glabrous. Ligule a fringe of 

hairs. Leaf-blade base without a false petiole. Leaf-blades 5–20 cm long; 2–10 mm wide; 

flaccid. Leaf-blade surface smooth; glabrous, or pilose; with tubercle-based hairs. 

Inflorescence a panicle.Panicle contracted; lanceolate; interrupted; 3–12 cm long; contracted 

about primary branches. Primary panicle branches bearing spikelets almost to the base; 

sterile at the tips. Panicle axis hispidulous.Spikelets subtended by an involucre. Fertile 

spikelets sessile; 1–2 in the cluster. Involucre composed of bristles; 3–10 mm long. 

Involucral bristles persistent; 1–4 in principal whorl; rigid; antrorsely scaberulous; glabrous. 

Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. 

Spikelets elliptic; dorsally compressed; 1.5–2 mm long; falling entire.Glumes shorter than 

spikelet; thinner than fertile lemma.  

World distribution: Africa: northeast tropical, east tropical, and western Indian ocean. Asia-

temperate: Caucasus, Arabia, and China. Asia-tropical: India and Indo-China. 

Kerala distribution: Idukki, Palaghat,Wynad 

Notes:This species is closely allied to S. verticilata and many often be confused with it by the 

similar habit and panicles; but it can be distinguished from other by the antrorsely barbed 

bristles of the involucres. 
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Specimen examined: Wayandu, Kalpetta SMA 148 (SNCCH) 

5.Setaria palmifolia (Koen .) Stapf in J. Linn. Soc. (Bot) 42: 186. 1914; Fischer in Gamble . 

Fl. Pres. Madr. 1789. 1934. 

  Perennial; caespitose. Culms erect, or geniculately ascending; robust; 75–300 cm 

long; 3–7(–10) mm diam. Culm-nodes pubescent. Leaf-sheaths without keel; striately veined; 

pilose; with tubercle-based hairs; outer margin glabrous, or hairy. Ligule a fringe of hairs. 

Leaf-blade base tapering to the midrib. Leaf-blades linear, or elliptic; plicate; 40–80 cm long; 

15–80 mm wide. Leaf-blade surface scabrous; rough on both sides; glabrous, or pubescent; 

hairy on both sides. Leaf-blade margins scabrous. Leaf-blade apex attenuate. Inflorescence a 

panicle.Panicle open; lanceolate; effuse; 20–80 cm long; 2–10 cm wide. Primary panicle 

branches drooping; 10–30 cm long; sterile at the tips. Panicle axis scabrous. Panicle branches 

flexuous; pubescent in axils.Spikelets subtended by an involucre. Fertile spikelets pedicelled; 

1 in the cluster. Involucre composed of bristles. Involucral bristles persistent; flexible; 

glabrous. Pedicels reduced to a stump.Spikelets comprising 1 basal sterile florets; 1 fertile 

florets; without rhachilla extension. Spikelets lanceolate (broadly), or elliptic, or ovate; 

dorsally compressed; acute; 2.5–4 mm long; falling entire. 

Kerala distribution: Kollam 

Notes:This true forest grass very closely resembles S. paniculifera in its plicate leaves and 

lax panicles, but differs by the smaller culms,leavesand panicles as well as shorter involucral 

bristles.  

Common name: Palm grass 

 

6. Setaria paniculifera (Steud.) Fourl. ex Hemsl. Biol. Centr. Amer. Bot. 3: 505. 1855; Bor, 

Grass. Bur. Cey. Ind. Pak. 363. 1960. 

  Perennials. Culms 60-200cm high, densely tufted, erect, nodes sparsely bearded. 

Leaves elliptic-lanceolate or lanceolate, acuminate, 15-40 x 1-5cm, narrow or rounded at 

base,pilicate. Sheaths tubercle- based hairy. Ligules membranous, thin, fimbriate or row of 

hairs. Panicles 15-60cm long, very lax. Bristles 5-15mm long, angular, scabrid. Spikelets 

elliptic or elliptic-lanceolate, 2-4 x 1-2mm. Lower glume ovate or orbicular, small c. 1 x 
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1mm, chartaceous. 3-nerved. Upper glume ovate or ovate oblong. 2-2.5 x 1-1.5mm, 

chartaceous, 7-nerved. Lower floret barren. Upper floret bisexual. First lemma elliptic or 

elliptic- lanceolate, 2-4 x 1-2mm, chartaceous, 5-nerved. Palea lanceolate or elliptic-

lanceolate, 1.5-2 x 0.5mm, delicate, hyaline. Second lemma elliptic or elliptic – lanceolate, 2-

3.5 x 1-1.5mm, crustaceous, rugulose, faintly 5-nerved. Palea elliptic, 2-3 x 1-1.5mm, 

crustaceous, rugulose, 2-keeled. Stamens 3; anthers 1-2mm long. Ovary oblong, c. 0.5mm 

long; styles 1-1.5mm long; stigmas 1-1.5mm long, pinkish. 

World distribution: Tropical America 

Kerala distribution: Idukki, Pathanamthitta, Trivandrum 

Notes: This species is very closely related to S.palmifolia but can be distinguished from it by 

the robust culms, larger panicles and longer involucral bristles. 

Common name: Highland pitpit 

Specimen examined: Pathanamthitta, moozhiyar SMA 116 (SNCCH) 

7. Setaria poiretiana (Schult.) Kunth, Rev. Gram .1: 47. 1829; Bor . Grass. Bur. Cey. Ind. 

Pak. 364.1960. 

Perennial; caespitose. Culms erect; robust; 120–250 cm long; 4–8 mm diam. Ligule a fringe 

of hairs. Leaf-blades linear, or lanceolate; plicate; 30–80 cm long; 10–100 mm wide. 

Inflorescence a panicle.Panicle open; pyramidal; 30–60 cm long; contracted about primary 

branches. Primary panicle branches ascending, or spreading; bearing spikelets almost to the 

base; sterile at the tips. Panicle branches stiff; pubescent.Spikelets subtended by an involucre. 

Fertile spikelets sessile; 1 in the cluster. Involucre composed of bristles; 3–15 mm long. 

Involucral bristles persistent; 1 in principal whorl; flexible; antrorsely scaberulous; glabrous. 

Spikelets comprising 1 basal sterile florets; 1 fertile florets; without rhachilla extension. 

Spikelets elliptic; dorsally compressed; rostrate, or acuminate; 3–4.5 mm long; falling entire.  

Kerala distribution : Kollam 

Notes: This vary rare grass seems to be an introduced one. Bor (l.c.) says that it is a most 

ornamental grass and it worth growing for its handsome plicate leaves and very dense 

panicles. He reports this species from India probably on a single collection by J S Gamble 
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from Coonoor, Niligiris ,where he notes that it was cultivated . This grass has a distribution 

in Mexico to Brazil and also in the West Indies; but nowhere it is very common . 

Specimen examined: Alapuzha, Mararikulam, SMA 070 (SNCCH) 

Sorghum Moench 

(Tribe ANDROPOGONEAE) 

Annual or perennial, tufted or sometimes rhizomatous, mostly robust. Inflorescence a large 

panicle, its primary branches simple or subdivided, bearing short dense racemes with hairy 

internodes. Sessile spikelet callus obtuse or pungent; lower glume coriaceous, convex, 

rounded on the flanks but becoming 2-keeled and winged near tip, usually hairy; upper 

lemma awnless, or bidentate and awnes; lodicules ciliate. Pedicelled spikelet well developed 

or reduced to a glume. 

Genetic resources:- About 20 species found in tropics and subtropics of the Old world..  12 

spp. are found in India and 2 spp. in Kerala, viz. Sorghum halpense (L.) Pers. (Jhonson 

Grass), Sorghum nitidum (Vahl) Pers. They are also the taxa of agricultural importance. 

 

KEY TO THE CROP SPECIES AND ITS WILD RELATIVES 

1a. Cultivated grasses; grains exposed by the gaping glumes; spikelets obovate, sub-globose, 

or elliptic-lanceolate, 4-6mm long; glumes reddish-brown or black when 

mature................................................................................................... 1.S.bicolor 

1b. Wild grasses; grains not exposed: .............................................................................. 2 

2a. Nodes densely bearded; spikelets 3-4mm long; black, rufous-

brown......................................................................................... 3.S.nitidum 

2b. Nodes entirely glabrous; spikelets 4-6mm long, cream to reddish-brown, glabrous or 

white hairy..................................................................... 2.S.halepense 
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Fig.. Setaria barbata (Lam.)Kunth. A.Habit, B. Spikelet, C. Lower glume, D. Upper glume, 

E. First lemma, F. Palea of the first lemma, G. Second lemma, H. Palea of the second lemma.  
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1.Sorghum bicolor (Linn)  Moench, Meth. Bot. 207.1794; Bor , Grass. Bur. Cey. Ind. Pak. 

277.1960. 

  Annual. Culms erect; robust; 100–600 cm long; 50–300 mm diam. Culm-nodes 

glabrous. Leaves cauline. Ligule an eciliate membrane; 1–3 mm long. Leaf-blade base 

broadly rounded. Leaf-blades 30–100 cm long; 5–10 mm wide. Inflorescence a panicle with 

branches tipped by a raceme. Peduncle straight, or deflexed.Panicle open, or contracted; 

lanceolate, or ovate, or globose; equilateral, or nodding; 4–50 cm long; 2–20 cm wide. 

Primary panicle branches appressed, or spreading; not whorled; moderately divided. Panicle 

branches pubescent, or villous.Racemes bearing few fertile spikelets; 1–6 fertile spikelets on 

each. Rhachis tough; ciliate on margins. Rhachis internodes filiform, or linear; 0.5–5 mm 

long. Rhachis internode tip transverse.Spikelets in pairs. Fertile spikelets sessile; 1 in the 

cluster. Companion sterile spikelets pedicelled; 1 in the cluster. Pedicels filiform; 

ciliate.Sterile spikelets Companion sterile spikelets well-developed; male; lanceolate; as long 

as fertile; separately deciduous. Companion sterile spikelet glumes herbaceous; muticous. 

Companion sterile spikelet lemmas enclosed by glumes.Fertile spikelets Spikelets comprising 

1 basal sterile florets; 1 fertile florets; without rhachilla extension. Spikelets oblong, or ovate, 

or obovate, or orbicular; dorsally compressed; 3–10 mm long; persistent on plant, callus 

glabrous, or pilose; base obtuse.  

 

Notes: The common ‘Suden Grass’ is extensively cultivated almost throughout India , as 

‘Jower’. This species is characterised by broadly obovate or subglobose sessile spikelets, 

large grains exposed by the gaping glumes and  persistant spikelets. 

 Mainly cultivated as a fodder crop. An important tropical cereal derived from S. 

arundanaceum. The tribal people sometimes used it as ‘famine food’. The seeds are used as 

Diuretic, and demulcent, used in urinary disorders. 

Common name: Jawar, Giant Millet, Broomcorm 

Specimen examined: Palakkadu Nenmara, SMA 158 (SNCCH) 
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2.Sorghum halepense (Linn) Pres.Syn. Pl. 1:101.1805; Fischer in Gamble, Fl. Pres. 

Madr.1735.1934. 

  Perennial. Rhizomes elongated; scaly. Culms erect, or geniculately ascending, or 

decumbent; 50–300 cm long. Culm-nodes pubescent. Leaves cauline. Ligule a ciliolate 

membrane. Leaf-blades 20–90 cm long; 5–40 mm wide. Leaf-blade margins 

scaberulous.Inflorescence a panicle with branches tipped by a raceme.Panicle open; 

lanceolate, or pyramidal; 10–55 cm long; 3–25 cm wide. Primary panicle branches whorled 

at most nodes; moderately divided.Racemes 1.2–2.5 cm long; bearing few fertile spikelets; 

bearing 1–5 fertile spikelets on each. Rhachis fragile at the nodes; ciliate on margins. Rhachis 

internodes filiform. Rhachis internode tip transverse; cupuliform.Spikelets in pairs. Fertile 

spikelets sessile; 1 in the cluster. Companion sterile spikelets pedicelled; 1 in the cluster. 

Pedicels filiform; ciliate.Sterile spikeletsCompanion sterile spikelets well-developed; male; 

lanceolate; 4.5–6.5 mm long; as long as fertile; separately deciduous. Companion sterile 

spikelet glumes chartaceous; 5 -veined; muticous. Companion sterile spikelet lemmas 

enclosed by glumes.Fertile spikelets Spikelets comprising 1 basal sterile florets; 1 fertile 

florets; without rhachilla extension. Spikelets elliptic; dorsally compressed; 4.5–5(–5.5) mm 

long; falling entire; deciduous with accessory branch structures.  

Kerala distribution: Cannanore, Palaghat 

Notes: This introduced ‘Johnson grass’ is now running wild and rapidly spreading all over 

India including Kerala. Snowden (l.c) believed that S. Halepense is not indigenous to India 

and treated the Indian material under S. Miliaceum. But ,later on Cope (l.c) has merged the 

latter with S. halepense. 

Common name:Johnson grass 

Specimen examined: Kollam, Pallimukku, SMA 131(SNCCH) 

 

3.Sorghum nitidum (Vahl) Pres. Syn. Pl. 1: 101.1805; Fischer in Gamble, Fl. Pres. Madr. 

1735.1934. 

  Perennial. Rhizomes absent. Culms erect; 100–200 cm long; wiry. Culm-nodes 

bearded. Ligule an eciliate membrane. Leaf-blades 30–60 cm long; 4–15 mm 
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wide.Inflorescence a panicle with branches tipped by a raceme. Panicle open; lanceolate; 

dense, or loose; 10–30 cm long. Primary panicle branches whorled at most nodes; moderately 

divided; 2–5 cm long. Panicle branches flexuous.Racemes bearing few fertile spikelets; 2–4 

fertile spikelets on each. Rhachis fragile at the nodes; ciliate on margins. Rhachis hairs red. 

Rhachis internodes filiform. Rhachis internode tip transverse; cupuliform.Spikelets 

appressed; in pairs. Fertile spikelets sessile; 1 in the cluster. Companion sterile spikelets 

pedicelled; 1 in the cluster. Pedicels filiform; ciliate.Sterile spikelets Companion sterile 

spikelets well-developed; comprising 2 subequal glumes without lemmas, or male; ovate; 

dorsally compressed; 3–4.5 mm long; as long as fertile; separately deciduous. Companion 

sterile spikelet glumes chartaceous; acute; muticous. Companion sterile spikelet lemmas 

when present 2; enclosed by glumes; muticous. Fertile spikelets Spikelets comprising 1 basal 

sterile florets; 1 fertile florets; without rhachilla extension. Spikelets ovate; dorsally 

compressed; acute; 3–4.5 mm long; falling entire; deciduous with accessory branch 

structures. Spikelet callus bearded; base obtuse. Spikelet callus hairs red. 

World distribution: Asia-temperate: China and eastern Asia. Asia-tropical: India, Indo-China, 

Malesia, and Papuasia. Australasia: Australia.. 

Kerala distribution :Idukki, Wynad 

Notes: This species can be easily distinguished from the other allied species of the genus by 

its densely beared nodes,almost similar spikelets which are black when mature,narrower 

leaves and loose pyramidal panicles.The awned and awnless forms are seen in this species or 

sometimes both the types of spikelets are present even on the same panicle. 

Common name: Jowar 

Specimen examined: Idukki, Mundakaam SMA 071 (SNCCH) 

 

ESSENTIAL OIL GRASS CROPS AND ITS GENETIC RESOURCES 

 Aromatic grasses like Citronella and Lemon grasses (all included under the genus 

Cymbopogon) and the vetiver grass (Chrysopogon zizainoides) are included in this group. 

The aromatic oil extracted from these grasses is used as pharmaceutics, cosmetics, food 

adulterants, and as insect repellents. The most abundant repellent molecules found in the 
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group are citronellal, citronellol, and geraniol etc. Most of the species are found indigenous 

in the state.  

1. Cymbopogon flexuosus (Nees ex Steud.) Wats. (Tribe ANDROPOGONEAE) 

Common Name : Lemon grass (PLATE 1, D) 

Genetic resources:  Cymbopogon pendulus, C.citratus, C. coloratus  

2. Cymbopogon martini var. motia  

 Common Name : Palmarosa  

 Genetic resources:  Cymbopogon travencorensis Bor, Cymbopogon caesius  

3. Cymbopogon nardus (L.) Rendle 

 Common Name: Ceylon Citronella   

Note: The whole plant parts of the above mentioned species are aromatic. Essential oil is 

extracted from these species. Essential oils used in herbal teas, widely used as a fragrance in 

perfumes and cosmetics, considered a carminative and insect repellent (especially mosquito 

repellent properties), oil has antifungal activity, useful for acne and excessive perspiration 

and muscular pain.  

 The lemongrass contains a volatile oil, with citral, citronellal, geraniol and myrcene as its 

main constituents. Citral and citronellal exhibit marked sedative activity. It is taken as a tea 

for digestive problems; it relaxes muscles of the stomach and gut, relieves spasm and 

flatulence. In catarrhal conditions, it is taken as a febrifuge. An infusion of fresh leaves on 

oral administration has been found to produce dose-dependent analgesia in rats. This 

analgesic activity is caused by myrcene present in the leaf. 

 The main crops like Cymbopogon martinii (Roxb.) Wats. var sofia and C. winterianus - 

Jawa Citronella  are mainly  cultivated in Northern India and not in Kerala. 

4. Chrysopogon zizainoides (L.) Roberty 

Common Name : Vetiver grass 

 A cultivated crop used for extracting essential oil – vetiver oil – of commerce. Roots 

infusion used as refrigerant, febrifuge, astringent, blood purifier. Used in fevers, colic, 

flatulence, vomiting, dysuria, spermatorrhoea and strangury.  
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Genetic resources:  About 55 species found in tropical regions; 16 are found in India; 10 in 

Kerala, viz. Chrysopogon aciculatus (Retz.) Trin.(PLATE 1,E), Chrysopogon asper (Heyne 

ex Hook.f.) Blatt. & McCann., Chrysopogon fulvus (Spreng.) Chiov., Chrysopogon hackelii 

(Hook.f.) C.E.C. Fisch., Chrysopogon nodulibarbis (Steud.) Henrard, Chrysopogon 

orientalis (Desv.) A.Camus, Chrysopogon purushothamanii Ravi, N. Mohanan & Kiran 

Raj, Chrysopogon tadulingamii Sreek., V.J. Nair & N.C. Nair, Chrysopogon velutinus 

(Hook. f.) Bor, Chrysopogon verticillatus (Roxb.) Trin. ex Steud. 

 

MINOR GRASS CROPS AND ITS GENETIC RESOURCES 

 The other C4 crops include teff (Eragrostis tef Roxb.), a minor cereal crop and Job’s 

Tears (Coix lacryma-jobi L.) and sugarcane (Saccharum officinarum L.) 

1. Coix lacryma-jobi L. (Tribe ANDROPOGONEAE) 

Common name : Jobs’ Tears,  

 This species has been introduced throughout tropics where the utricles (fruits), which 

vary from globose to fusiform, and from White to Blue-grey or Brown, are used as 

ornamental beads. It also emlpoyed as fodder crop, and the fruits are sometimes ground up 

for flour. It is also used as in medicinal purposes  like Diuretic, Cathartic, to cure 

Menorrhagia. 

Genetic resources: 6 species found in Tropical Asian region. Among these, 3 species found n 

India and 2 are in Kerala,viz. Coix aquatica Koenig ex Roxb., Coix gigantea Koenig ex 

Roxb. 

 

2. Eragrostis tef (Tribe ERAGROSTIDEAE) 

Common Name : Teff grass 

 A staple cereal food of tropical African countries, which is also cultivated by tribal 

communities of Kerala state, especially in Wayand. It is probably derived from E. pilosa 

(Clayton & Renvoize, 1986) 

Genetic resources:  About 350 species are found in tropical and subtropical region; 35 ssp in 

India, out of which 20 spp. found in Kerala, viz. Eragrostis atrovirens, Eragrostis 

burmanica, Eragrostis cilianensis, Eragrostis ciliaris, Eragrostis cumingii, Eragrostis 
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diplachnoides, Eragrostis gangética, Eragrostis japonica, Eragrostis minor, Eragrostis 

nigra, Eragrostis nutans, Eragrostis pilosa, Eragrostis riparia, Eragrostis subsecunda, 

Eragrostis tenella, Eragrostis tenuifolia, Eragrostis tremula, Eragrostis unioloides, 

Eragrostis viscosa, Eragrostis zeylanica  

 

3. Saccharum officianarum L. (Tribe ANDROPOGONEAE) 

Common Name : Sugarcane 

 The juice of the stem is sweet, which is commercially used in manufacture of sugar. It 

used in haemorrhagic diseases and anuria; and the root in dysuria. Cane juice which 

improves skin complexion as it has anti wrinkle effect. 

Genetic resources: About 40 spp found in tropical and subtropical regions; 12 spp. In India; 

2 spp in Kerala, viz. Saccharum arundinaceum Retz., Saccharum spontaneum L. 

 

TAXONOMIC ANALYSIS & SUMMARY 

The present study on C4 grass crop species and their wild relatives, of approximately 18 

months has resulted in the identification 70 grass species under 12 genera. Among these, 39 

species (belongs to 7 genera) are represented under millet category, 21 species (belongs to 3 

genera) under minor crops and 10 species (belongs to 2 genera) under essential oil crops. 

  A detailed survey and exploration at different regions of Kerala resulted in the 

identification of 14 C4 grass species (7 spp. of millets, 4 ssp. of oil crops, and 3 spp of minor 

crops) which are cultivated or naturally grown in the state as major/ minor crops. 

The subfamily Pooideae is represented by 19 species under 2 genera viz. Eragrostis and 

Eleusine, both of them belongs to the tribe Eragrostideae. The abundance of crop grass 

speices diversity in Kerala and India is shown in Table 1 & Fig 3. 

The subfamily Panicoideae with 50 species under 10 genera shows high diversity and is 

represented by 3 tribes Maydeae, Andropogoneae, and Paniceae. The tribe Andropogoneae is 

represented by 15 species under 4 genera Cymbopogon, Saccharum, Chrysopogon, and 
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Sorghum. The genus Saccharum represents 2 species, genus Sorghum 3 species and genus 

Chrysopogon represents 5 species each. 

The tribe Paniceae (subfamily Panicoideae) represents 35 species under 5 genera namely 

Panicum, Pennisetum, Setaria, Paspalum, and Echinochloa. 

The essential oil crop genus Cymbopogon representing 5 species namely C.martinii, 

C.caesius,  C.citratus.C.flexuosus, C. travancorensis. .The genus Saccharum represents 2 

species, genus Sorghum 3 species and genus Chrysopogon represents 5 species each. 

The representative crop grasses and their Crop Wild Relatives) under 2 sub families is shown 

in Table 2. 

Table 1. A comparative analysis of the diversity of C4 crop grass species and their wild 

relatives in Kerala & India 

CROP GENUS (Category) NO: OF SPECIES IN INDIA NO:OF SPECIES IN KERALA 

Sub Family POOIDEAE 

ELEUSINE (Millet) 3 2 

ERAGROSTIS (Minor) 35 17 

Sub Family PANICOIDEAE 

PANICUM (Millet) 55 13 

PASPALUM (Millet) 12 5 

PENNISETUM (Millet) 15 5 

SETARIA (Millet) 21 7 

ECHINOCHLOA (Millet) 7 4 

SORGHUM (Millet) 12 3 

SACCHARUM (Minor) 13 2 

CYMBOPOGON (Oil) 25 5 

CHRYSOPOGON (Oil) 16 5 

COIX (Minor) 3 2 

Total 197 69 

  

Millet Category: 39 spp.;   Minor category: 21 spp.  Essential oil category: 10 spp. 
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Table 2. Representative C4 Crop grasses and their Crop Wild Relatives (CWRs) in Kerala 

Representative Tribe Crop Species Crop Wild Relative Species 

SUBFAMILY POOIDEAE 

ERAGROSTIDEAE Eleusine coracana Eleusine indica 

 

 

 

 

 

 

 

 

 

ERAGROSTIDEAE 

 

 

 

 

 

 

 

 

 

Eragrostis tef 

Eragrostis viscosa 

Eragrostis tenella 

Eragrostis riparia 

Eragrostis japonica 

Eragrostis pilosa 

Eragrostis nutans 

Eragrostis gangetica 

Eragrostis tenuifolia 

Eragrostis nigra 

Eragrostis atrovirens 

Eragrostis minor 

Eragrostis cilianensis 

Eragrostis unioloides 

Eragrostis subsecunda 

Eragrostis zeylanica 

Eragrostis cumingii 

SUB FAMILY PANICOIDEAE 

 

 

 

PANICEAE 

 

 

 

Panicum miiare 

Panicum brevifolium 

Panicum auritum 

Panicum maximum 

Panicum trpheron 

Panicum repens 

Panicum paludosum 

Panicum sumatrense 

Panicum psilopodium 

Panicum walense 
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Panicum humidorum 

Panicum gardeneri 

Panicum notatum 

Panicum antidotale 

 

PANICEAE 

 

Paspalum 

scorbiculatum 

Paspalum conjugatum 

Paspalum dilatatum 

Paspalum canarae var canarae 

Paspalum distichum 

 

 

PANICEAE 

 

 

Pennisetum 

americanum 

Pennisetum purpureum 

Pennisetum hohenackeri 

Pennisetum orientale 

Pennisetum pedicellatum 

Pennisetum polystachyon 

 

 

 

PANICEAE 

 

 

 

Setaria italica 

Setaria  pumila 

Setaria  intermedia 

Setaria  poiretiana 

Setaria  palmifolia 

Setaria  paniculifera 

Setaria  barbata 

Setaria  homonyma 

 

PANICEAE 

Echinochola 

frumentacea 

Echinochola stagina 

Echinochola crus-galli 

Echinochola colona 

MAYDEAE Coix lacryna-jobi Coix lacryna-jobi 

 

 

ANDROPOGONEAE 

 

 

Cymbopogon sp. 

(3 spp) 

Cymbopogon martini 

Cymbopogon caesius 

Cymbopogon travancorensis 

Cymbopogon flexuosus 

Cymbopogon citratus 

  Chrysopogon asper 
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ANDROPOGONEAE 

Chrysopogon 

zizanioides 

Chrysopogon acicultus 

Chrysopogon tadulingamii 

Chrysopogon  hackeii 

Chrysopogon zeylanicus 

ANDROPOGONEAE Saccharum 

officinarum 

Saccharum spontaneum 

 

ANDROPOGONEAE 

 

Sorghum bicolor 

Sorghum nitidum 

Sorghum halepense 

 

 

Fig.3.  Relative abundance of representative Crop grasses and its Genetic resources in Kerala 
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SUMMARY 

 

 The Crop Genetic Resources (CGRs) otherwise known as Crop Wild Relatives (CWRs) 

which include the progenitors of crops, as well as species more or less closely related to them, 

constitute an increasingly important resource for improving agricultural production and for 

maintaining sustainable agroecosystems. The genetic resource diversity is on decline due to the 

lack of proper classification and genetic studies worldwide. In recent years, the eco-physiological 

studies found that C4 grasses (incl. crops like millets) are adaptive to the rising temperature and 

CO2 level due to global warming, compared to C3 grasses (incl. crops like Rice, Wheat). the 

present study on the cultivated C4 grass crop species and their wild genetic resources in Kerala 

State have of great significance. It also envisages preparing a handbook on C4 grass-crops and 

their potential genetic resources, which will be helpful to the farmers, scientists, and policy 

makers. 

 Survey of the available literature and databases for a thorough study of the distribution, 

ecology, taxonomy, of genetic resources . The relevant regional were consulted and studied the 

specimens including types. Collection of plant materials and field observations were made at 

different seasons of the year covering all districts of the state. During the period of study 49 

exploratory trips were conducted and about 300 plant specimens were collected for detailed 

taxonomic studies. Microphotographs and illustrations  of  the individual species were also 

made. The collected plants were made into herbarium specimens and were housed at Sree 

Narayana College, Cherthala Herbarium (SNCCH). 

 The present study is the first comprehensive survey and documentation on genetic 

resources of grass crops in Peninsular India general and Kerala in particular. A detailed survey 

and exploration at different regions of Kerala resulted in the identification of 14 species of 

cultivated C4 grass-crops and about 70 species are identified and categorized as the Crop Genetic 

Resources (CGR) under these crop grasses. Among these, 39 species (belongs to 7 genera) are 

represented under millet category, 21 species (belongs to 3 genera) under minor crops and 10 

species (belongs to 2 genera) under essential oil crops. The present study aims at a prerequisite 

for the future studies in the potential CWRs or CGRs of crop-grasses in Western Ghats region  
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A. Panicle of Cymbopogon flexousus (Lemon 

grass), crop relative of citronella grass 

 

     B.  Panicle of Sorghum bicolor , crop 

relative of  giant millet 

  

 

C. Raceme of Eragrostis unioloides – a close 

relative of Teff grass 

 

D.  Raceme of Echinochola colona,  close 

relative of Barnyard millet                         
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   A.  Raceme of Echinochloa crusgulli, close 

relative of Barnyard millet                          

 

 

 
 

     B. Raceme of Eleusine indica, close relative 

of Ragi 

 

 
 

   C.  Raceme of Eragrostis tef , teff grass 

 

 
 

D.  Raceme of Panicum maximum, close 

relative of little millet 



 

 

A. Raceme of  Echinochloa stagnina – a close 

relative of the crop species, Barnyard millet  

 

 

          B. Raceme of Coix lacryma-jobi, a 

minor millet crop 

 

  

C.  Panicle of Chrysopogon aciculatus – one of 

the wild crop relative of Vetiver grass 

 

 

 

   

B. Raceme of Eleusine indica – only 

known wild relative of Finger millet 
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Abstract 

Dimeria raviana, a new species of Poaceae from the Southern Western Ghats of Kerala, India is described and illustrated. 
It closely resembles D. fuscescens, but strikingly differs in having a flattened and winged raceme rachis of 1.0–1.25 mm in 
width with smooth margins. 

Key words: Andropogoneae, Dimeriinae, Endemic species, Kerala
 

Introduction

Dimeria Brown (1810: 2014) is an enigmatic member of the Poaceae (Andropogoneae-Dimeriinae) (Clayton & 
Renvoize 1986). This paleotropical genus is with ca. 65 species distributed in tropical Asian regions, and more than 
40 species are present on the Indian subcontinent (Bor 1953, 1960, Clayton & Renvoize 1986, Jain 1986, Ravi et al. 
2001, Kiran Raj & Sivadasan 2008). The genus is characterized by its usually equal and divergent binate racemes with 
laterally compressed spikelets. The callus is cylindrical, 0.5–1.0 mm long, and the glumes are keeled with margins 
with no auricles at apex. 
 During a taxonomic revision of Dimeria in peninsular India (Kiran Raj 2008), specimens with some distinct 
characters hitherto unnoticed in any of the known species were seen at CALI and KFRI. Detailed study revealed the 
novelty of the taxon which is described herein as a new species. It was collected from evergreen forest margins of the 
Periyar Tiger Reserve in the Southern Western Ghats in Kerala, India.

Taxonomy

Dimeria raviana Kiran Raj & Sivadasan, sp. nov. (Fig. 1)

Type:—INDIA. Kerala: Idukki District, Periyar Tiger Reserve, s.d., 9° 18´–9° 41´ N, 76° 55´–77° 25´ E, ± 950 m elevation, Jomy s.n. 
(holotype CALI!, isotypes KFRI!). 

Dimeria raviana closely resembles D. fuscescens, but differs in having a flattened and winged raceme rachis of 1.0–1.25 mm in width, 
with smooth margins. 

  
Perennials. Culms robust, erect or geniculate from base, up to 70 cm long, sometimes rooting at the lower nodes; nodes 
shortly bearded. Leaves all along the culm; sheath much longer than internodes, very loose, keeled, smooth, pilose 
in the upper third with bulbous-based hairs; blade linear-acute, 4.0–15.0 × 0.2–0.4 cm, rounded at base, acuminate at 
apex, keeled on midrib below, keel continuous with that of the sheath, coarsely scabrid on nerves on both surfaces and 
margins, with bulbous-based hairs on upper surface and margins; ligule membranous, up to 1 mm long, ciliate on the
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FIGURE 1. Dimeria raviana A. Habit with inflorescence. B. Leaf-sheath mouth portion with ligule. C. A portion of raceme-rachis with 
pedicels. D. Spikelet. E. Lower glume. F. Upper glume. G. Lower lemma. H. Upper lemma with awn. I. Lodicules, stamens & pistil. J. 
Grain. Drawings by M. S. Kiran Raj from Jomy s.n. (holotype CALI). 
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truncate apex. Peduncle long-exserted. Racemes 5–12 cm long; rachis flattened, 1.0–1.25 mm wide, margins broadly 
winged, straight, carrying alternately arranged pedicellate spikelets; pedicels ca. 0.5 mm long, compressed, concave 
above, sparely hairy. Spikelets linear oblong, 4.5–5.0 mm long, closely appressed to rachis with the lower glume 
widely spreading at anthesis; callus ca. 0.5 mm long, bearded on the lower edge. Lower glume coriaceous, 4.2–4.5 
mm long, linear-oblong, acuminate at apex, straight on back and keeled towards apex, thin to hyaline at sides, scabrid 
all along the back. Upper glume coriaceous, 4.7–5.0 mm long, oblong-elliptic, acute at apex, strongly compressed, 
straight on the back, keeled, broadly winged on the upper half. Lower floret empty. Lower lemma thinly hyaline, 
oblanceolate, 1.5–2.0 mm long, acute at apex, 1-nerved, ciliate on margins towards apex. Palea absent. Upper floret 
complete, bisexual. Upper lemma hyaline, elliptic-obtuse, 2.6–3.0 mm long, bifid at apex with acute lobes, awned from 
the sinus; awn 12–14 mm long with a dark twisted 3 mm long column. Palea absent. Lodicules 2, small. Stamens 2, 
anthers 2.5–3.0 mm long. Styles 2, short; stigma plumose. 
 Phenology:—September–December.
 Habitat:—Margins of evergreen forests. 
 Distribution and conservation status:—Known only from the type locality which is on the Southern Western 
Ghats in Kerala state, India. No earlier or later collections of the species are available, and hence it is considered to be 
very rare. Further explorations are to be made for collection of specimens and to assess status as per IUCN guidelines 
and criteria (IUCN 2012, 2014). As it has not been evaluated against the criteria, it is categorized as ‘Not Evaluated’ 
(NE). 
 Etymology:—The species is named in honour of Prof. N. Ravi, formerly the Head of the Department of Botany, 
Sree Narayana College, Kollam, Kerala and a well-known agrostologist of South India, who stimulated the revision of 
Dimeria in peninsular India. He was a source of inspiration for several of his students to pursue plant taxonomy as a 
field of specialization.
 Notes:—Dimeria raviana resembles D. fuscescens Trinius (1832: 335) of Dimeria sect. Dimeria and both species 
have stoloniferous rhizomes. However, D. fuscescens has an angular or trigonous rachis of ca. 0.5 mm width with ciliate 
margins. All the specimens studied showed consistency in their vegetative and reproductive characteristic features. A 
comparison of distinguishing features of D. raviana and D. fuscescens is given in Table 1.

TABLE 1. Distinguishing features of Dimeria fuscescens and D. raviana.
Characters Dimeria fuscescens Dimeria raviana
Habit Perennials, much tufted, sometimes with 

thick root stock
Perennials, not tufted

Racemes Number of racemes usually two, rarely 3 
or 4

Number of racemes always two

Raceme rachis Triquetrous or angular, 03–0.5 mm wide, 
minutely winged along 3 angles, margin 
scaberulous

Flat, 1.0–1.25 mm wide, broadly winged along two sides, 
margin smooth and glabrous.

Pedicel ca. 1 mm long, glabrous ca. 0.5 mm long, sparsely hairy along outer angle
Spikelet At maturity turning to dark-brown in 

colour
At maturity turning to dark-yellowish

Upper glume Narrowly winged all along the keel Broadly winged along upper half of the keel
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Abstract 
 The four sections of the little known genus Dimeria R. Br. of the rather 
anomalous paleotropical subtribe Dimeriinae Hack. (Poaceae–Panicoideae–
Andropogoneae) are revised. A key is provided. Three Peninsular Indian 
species, viz. Dimeria sivarajanii, D. idukkiensis and D. borii are treated here as 
subspecies of D. bialata, D. kurumthotticalana and D. mooneyi respectively; and 
five, viz. D. chelariensis, D. copei, D. eradii, D. jayachandranii and D. 
kollimalayana are reduced to synonymy. 

 
Introduction 
 Dimeria R. Br. (Poaceae) is a little known genus with about 65 species (Teerawatananon        
et al., 2014). They are adapted to arid habitats and range from India to China, Korea, Indonesia, 
Micronesia, and northern Australia and to Sri Lanka and Madagascar (Bor, 1953; Clayton et al., 
2006; Kiran Raj and Sivadasan, 2008; Kiran Raj et al., 2013a, b; Kiran Raj et al., 2015) (Fig. 1).  
 It used to be the only genus of the rather anomalous paleotropical subtribe Dimeriinae Hackel 
(1889) until Nanooravia Kiran Raj & Sivad. (Kiran Raj et al., 2013a, b) was described from India. 
The subtribe is distinguished by espatheate inflorescences consisting of 1−11 digitate racemes 
with tough raches and strongly laterally flattened solitary spikelets by which it differs from all 
other Andropogoneae Dumort. (Clayton, 1972). Brown (1810) placed it between Imperata Cirillo 
and Ischaemum L. Endlicher (1836) included it in the Andropogoneae between Zoysia Willd. and 
Pleuroplitis Trin. (= Arthraxon P. Beauv.). Steudel (1854) treated six species in Andropogoneae 
between Euklaston Steud. (= Andropogon L.) and Pterygostachyum Nees ex Steud., Psilostachys 
Steud. (synonyms of Dimeria) and Amblyachyrum Hochst. ex Steud. (= Apocopis Nees). Bentham 
(1881) included it in the subtribe Arthraxonae J. Presl together with Apocopis Nees and Arthraxon 
P. Beauv., but in 1883 in the Andropogoneae s.l. (Bentham, 1883).  
 Hackel (1889) had 12 species, 2 subspecies, and 10 varieties and regarded it as close to the 
Sacchareae Dumort., and very much to the Tristegineae Nees. For a discussion on the latter tribe 
see Veldkamp (2015).  
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 Roberty (1960) found the genus Dimeria so homogeneous, that in his “cohors” Dimeriastreae 
he accepted only a single species, D. avenacea (Retz.) C.E.C. Fisch., with not less than 22 
subvarieties all with invalid names, because he did not follow the Linnean infraspecific 
classification. 
 

 
 

Fig. 1. Distribution of Dimeria R. Br. 
 

 Clayton and Renvoize (1986) regarded it as derived from the Ischaeminae J. Presl by 
suppression of the sessile spikelet. This might as well be loss of the pedicelled ones, as was 
observed by Miquel (1851: “rudimentary pedicels”), but by no one else. Kellogg and Watson 
(1993) in their phylogenetic analysis based on morphological data treated Dimeria as a sister 
group of Cleistachne Benth. of the subtribe Sorghinae Bluff et al. with both genera nesting in a 
clade. Estep et al. (2014) in a nuclear molecular study found Dimeria nested in a clade within 
Ischaemum, but with little basal support, so a reduction of Dimeria to Ischaemum seems 
premature. 
 The majority of the species (34 out of 65: Table 1) is confined to Peninsular India (Hackel, 
1889; Hooker, 1896; Bor, 1953; Kiran Raj, 2008; Kiran Raj et al., 2013a, b) indicating it to be at 
least a centre of speciation of the subtribe. In Southeast Asia, approximately 14 species have been 
reported for Indo-China, Malesia and China (Camus and Camus, 1922; Ridley, 1925; Jansen, 
1953; Schmid, 1958; Henty, 1969; Gilliland, 1971; Lazarides, 1980; Chen and Phillips, 2006; 
Teerawatananon et al., 2014). 
 

Sectional classification of Dimeria by Bor (1953)  
 The first infrageneric classification of the genus was by Bor (1953), who treated the species 
for India, Sri Lanka (Ceylon), and Myanmar (Burma) as belonging to three sections viz. Dimeria 
sect. Annulares Bor, sect. Capillares Bor, and sect. Loriformes Bor and the sections were 
recognized based on rachis and pedicel characters. As the type species, D. acinaciformis R. Br., is 
from Australia, he did not mention a section Dimeria in his treatise. 
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Table 1. The sections of Dimeria R. Br. and their Peninsular Indian taxa. 
 

I. Dimeria sect. Dimeria 
 

Dimeria acutipes Bor 
D. agasthyamalayana Kiran Raj & Ravi 
D. aristata (Hack.) Senaratna 
D. avenacea (Retz.) C.E.C.Fisch. 
D. connivens Hack.  
D. copeana Sreek.,V.J.Nair & N.C. Nair. 
(= D. chelariensis Ravi, syn. nov.) 
D. fuscescens Trin. 
D. kanjirapallilana Jacob  
D. lehmannii Hack. (= D. alata Hook. f.) 
D. orissae Bor 
D. ornithopoda Trin. 
D. trimenii Hook. f. 

II. Dimeria sect. Annulares 
 

D. veldkampii Kiran Raj & Sivad. 
D. woodrowii Stapf 

III. Dimeria sect. Capillares D. gracilis Nees ex Steud. (= D. laxiuscula Thw. & Trimen) 
D. hohenackeri Hochst. ex Miq.  
D. stapfiana C.E. Hubb. ex Pilg.  
D. stapfiana var. blatteri (Bor) M.R. Almeida 

IV. Dimeria sect. Loriformes D. balakrishnaniana K. Ravik., Sreek. & V. Lakshm. 
D. bialata C.E.C. Fisch. 
D. bialata subsp. sivarajanii (N. Mohanan & Ravi) Kiran Raj & Sivad., 
comb. & stat. nov. (=Dimeria sivarajanii N. Mohanan & Ravi, Rheedea 
6(2): 47.1996) 
D. kalavoorensis Ravi (=D. copei Ravi, syn. nov.) 
D. deccanensis Bor (=D. kollimalayana M. Mohanan & A.V.N. Rao, syn. 
nov.; =D. jayachandranii Arisdason & P. Daniel, syn. nov.) 
D. fischeri Bor     
D. jainii Sreek., V.J. Nair & N.C. Nair 
D. josephii Ravi & N. Mohanan 
D. kurumthotticalana Jacob (=D. ceylanica Bor; =D. sreenarayanae Ravi 
& Anil Kumar) 
D. kurumthotticalana subsp. idukkiensis (Ravi & Anil Kumar) Kiran Raj 
& Sivad., comb. & stat. nov. (Dimeria idukkiensis Ravi & Anil Kumar, 
Rheedea 2(2): 104. 1992) 
D. kurzii Hook. f. 
D. lawsonii (Hook. f.) C.E.C. Fisch.  
D. mahendragiriensis Ravi, H.O. Saxena & Brahmam 
D. mooneyi Raizada 
D. mooneyi subsp. borii (Sreek. et al.) Kiran Raj & Sivad., comb. & stat. 
nov. (Dimeria borii Sreek., V.J. Nair & N.C. Nair, J. Econ. Taxon. Bot. 
3(2): 657.1982) 
D. namboodiriana Ravi & N. Mohanan 
D. pubescens Hack. 
D. raizadae V.J. Nair, Sreek. & N.C. Nair (=Dimeria eradii Ravi, syn. 
nov.) 
D. raviana Kiran Raj & Sivad. 
D. thwaitesii Hack. 
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 Bor (1953) pointed out the necessity of a further detailed study of more specimens of all 
species for a better understanding of diversity and extent of intraspecific variation. After 1953, a 
fairly large number of new species have been described, and it was found after field work and 
morphological examinations in the herbarium that some could not be properly assigned to a 
section. Also, the Capillares and Loriformes contained species with strictly triquetrous raceme-
rachises, overlapping spikelets, and pedicels closely appressed to the rachis. Dimeria 
acinaciformis is characterized by the presence of triquetrous raceme-rachises and compressed 
pedicels. 
 Considering all the above aspects, a revised infrageneric classification of Dimeria is proposed 
here.  
 The raceme structure of the representative taxa of the sections is illustrated in Fig. 2 as an aid 
for easy understanding of the diagnostic characters.  

 

 
Fig. 2. Portions of racemes and rachises of representative taxa of the sections of Dimeria. A & A1. Dimeria 

avenacea (sect. Dimeria); B & B1. D. woodrowii (sect. Annulares); C & C1. D. hohenackeri (sect. 
Capillares); D & D1. D. balakrishnaniana (sect. Loriformes). (Drawings by M.S. Kiran Raj) 
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I.  Dimeria R. Br. sect. Dimeria 
 Type: Dimeria acinaciformis R. Br. 
 Annuals or perennials. Racemes 2 or 3, rarely 1; rachis of raceme triquetrous, trigonous in 
cross section, occasionally zigzag, usually wingless, if winged, only at the internodes; spikelets 
closely packed on the rachis, usually overlapping; raceme internodes c. 0.5 mm long; glumes 
slightly diverging at anthesis; pedicels 0.3−0.5 mm long, trigonous to flat, closely appressed to the 
rachis. 
 Distribution: Widely distributed in Tropical Asia to North Australia.  
 Notes: There are 12 species in Peninsular India of which seven, viz. D. acutipes Bor, D. 
avenacea (Retz.) C.E.C. Fisch., D. connivens Hack., D. lehmannii (Nees & Steud.) Hack., D. 
ornithopoda Trin., D. orissae Bor and D. trimenii Hook. f. were included by Bor (1953) in sect. 
Loriformes. Dimeria chelariensis Ravi (1995) is a synonym of D. copeana Sreek. et al. (Table 1).  
 According to Art. 22.1. of the ICN (McNeill et al., 2012), an autonym is required and the 
correct name is Dimeria sect. Dimeria. 
 

II.  Dimeria R. Br. sect. Annulares Bor 
 Type: Dimeria woodrowii Stapf 
 Annuals. Racemes 2 or 3, peduncle bent downwards or erect at maturity; rachis of raceme 
compressed, trigonous on one side and convex on the other, straight when young and curved at 
maturity to form a ‘globule’, or a single or double ‘ringlet’ carrying the spikelets along the inner 
side; raceme internodes up to 1 mm long; spikelets distantly arranged along the rachis; upper 
glume distinctly winged, or minutely winged, or wingless; pedicels terete, not compressed.  
 Distribution: Two species in Peninsular India (Table 1), and so far known only from lateritic 
plains of the Northern Western Ghats. 
 

III.  Dimeria R. Br. sect. Capillares Bor 
 Lectotype: Dimeria hohenackeri Hochst. ex Miq. (here designated) 
 Annuals or perennials. Racemes 3 to 5, rarely up to 11; rachis of raceme capillary and very 
thin, nearly triangular or circular in cross section, not winged; spikelets very distantly arranged 
along the rachis, late disarticulation from the pedicels; raceme internodes 2.5−3.5 mm long; 
glumes widely diverging at anthesis; pedicels 0.5−1.5 mm long, terete, not compressed. 
 Distribution: Restricted to Indian subcontinent (Western Ghats region of Peninsular India, Sri 
Lanka and Myanmar); three species in Peninsular India (Table 1).  
 Notes: Bor (1953) included seven species in Dimeria. sect. Capillares, and the type was not 
designated and hence the present lectotypification. In the present classification, three species are 
transferred to sect. Dimeria (Table 1). 
 

IV.  Dimeria R. Br. sect. Loriformes Bor  
 Lectotype: Dimeria pubescens Hack. (here designated) 
 Mostly annuals. Racemes 1 or 2, rarely 3; rachis of raceme compressed; dorsally flattened in 
cross section, winged; spikelets compactly arranged along the rachis, early disarticulation from the 
pedicels; raceme internodes 0.5−1.0 mm long; pedicels 0.3−0.5 mm long, distinctly compressed, 
flat, appressed to the wing and axis of rachis. 
 Distribution: Peninsular India, Myanmar and Sri Lanka; mostly occurring in Peninsular India 
with 17 species. 
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 Notes: Bor (1953) did not designate a type for the section and hence it is lectotypified here. 
Seven species are excluded from Bor’s Loriformes, and here placed in Dimeria sect. Dimeria. 
 Three Peninsular Indian species, viz. Dimeria sivarajanii N. Mohanan and Ravi (1996), D. 
idukkiensis Ravi and Anil Kumar (1992) and D. borii Sreek. et al. (1982) are reduced to 
subspecies of D. bialata C.E.C. Fisch. (1933), D. kurumthotticalana Jacob (1947) and D. mooneyi 
Raizada (1950), respectively (Table 1); two species, viz. D. copei Ravi (1996) and D. eradii Ravi 
(1995) are reduced to D. kalavoorensis Ravi (1996) and  D. raizadae V.J. Nair et al. (1983), 
respectively; two  species, viz. D. kollimalayana M. Mohanan and A.V.N. Rao (1984) and D. 
jayachandranii Arisdason and P. Daniel (2009), are regarded as conspecific with D. deccanensis 
Bor (1953), and they are treated as new synonyms (Table 1). 
 

Key to the Sections of Dimeria in Peninsular India 
1.  Racemes divergent; rachis of raceme always straight, never 

coiled; spikelets arranged along the outside and exposed.  2 
- Racemes non-divergent; rachis of raceme coiled to form a 

‘globule’ or ‘ringlet’; spikelets arranged along the inner side of 
rachis.  Dimeria sect. Annulares 

2.  Rachis of raceme capillary and filiform, thin, wingless, angled to 
terete in cross section; spikelets distantly arranged on rachis, not 
readily disarticulating with pedicels; pedicles 1.0−1.5 mm long, 
terete, glabrous.  Dimeria sect. Capillares 

-  Rachis of raceme not capillary, stout, winged or not, trigonous or 
compressed in cross section; spikelets compactly arranged on 
rachis, easily disarticulating with pedicels; pedicels 0.5−1.0 mm 
long, flat, often ciliate at the outer margin.  3 

3.  Spikelet usually overlapping; rachis of raceme triquetrous, 
0.5−0.7 mm wide, often minutely winged at the internode, 
scaberulous to sparsely ciliate along margin; pedicels compressed 
but not flat, completely appressed to the raceme-rachis.  Dimeria sect. Dimeria 

-  Spikelets never overlapping; rachis of raceme abaxially flat, 
0.8−1.5 mm wide, distinctly winged, glabrous to ciliate along 
margin; pedicels flat, basal half appressed to raceme-rachis and 
upper half attached to wing of rachis.  Dimeria sect. Loriformes 
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