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Biology

Cogongrass is a warm-season perennial grass species found throughout the tropical and subtropical
regions of the world (Holm et al., 1977). It produces extensive rhizomes which allow it to spread and
dominate a wide range of disturbed sites (Holm et al., 1977; Brook, 1989). In addition to rhizome
production, cogongrass invades and persists through: 1) adaptation to poor soils and drought, 2) prolific
wind disseminated seed, and 3) the ability to withstand and thrive in a fire-based ecosystem (Hubbard et
al., 1944; Holm et al., 1977; Brook, 1989; Dozier et al., 1998).

Cogongrass leaves grow directly from creeping underground rhizomes, giving the plant a stem-less
appearance (Holm et al., 1977; Bryson and Carter, 1993). The leaves possess smooth or sometimes
hairy sheaths, with a membranous ligule. The leaves are slender, flat and possess serrated margins and
an off-center prominent white mid-rib (Hall, 1978; Holm et al., 1977; Terry et al., 1997). The serrated
margins of the leaves accumulate silicates, which deter grazing (Dozier et al., 1998). The leaves can
reach 4 to 5 feet in height under conditions of good moisture and fertility (Holm et al., 1977).

Cogongrass rhizomes can comprise over 60% of the total plant biomass and this low shoot to
root/rhizome ratio contributes to its rapid regrowth after burning or cutting (Sajise, 1976). Cogongrass
rhizomes are white and tough with shortened internodes. Rhizomes are covered with brownish colored
cataphylls (scale leaves), which form a protective sheath around the rhizome (Ayeni, 1985; English,
1998). The formation of rhizomes occurs within 3 to 6 weeks of initial growth, depending on whether the
plant is regenerating from a seed or rhizome fragment. Soerjani (1970) estimated cogongrass rhizome
production and calculated that over 2 million shoots could be present per acre. More recent research by
Terry et al. (1997) suggests fresh weights of rhizomes as high as 40 tons per hectare; this providing a
tremendous amount of biomass for regeneration after foliar loss.

Gaffney (1996) observed apical dominance in cogongrass rhizomes, where the shoot tip will sprout, but
other shoots along the rhizome remain unsprouted because the shoot tips produce hormones (auxins)
that keep the subtending shoots from sprouting. English (1998) induced axillary buds along cogongrass
rhizomes with exogenous applications of synthetic auxins, further supporting the role of auxin-regulated
apical dominance.

Cogongrass is also a prolific seed producer, with over 3000 seeds per plant. Cogongrass produces a
shortly-branched, compacted and dense seedhead. The seedhead is cylindrical and spike-like averaging
10 to 20 cm long, with fluffy, white plumes. Flowering time is highly variable depending on region and
environment. In the U.S., flowering generally occurs in the late winter/early spring (Shilling et al., 1997;
Willard, 1988); but disturbances such as burning, mowing, grazing, frost or the addition of nitrogen can
also stimulate flowering (Holm et al., 1977; Soerjani, 1970; Sajise, 1972). The plumed seeds can travel
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long distances but generally movement is 15 m (Holm et al., 1977) although McDonald et al. (1996)
reported greater movement from larger clumps of aggregate seed. No dormancy mechanisms have been
observed in cogongrass seed, and research has shown a rapid decline in seed viability over time, with a
complete loss of viability after one year.

The spread of cogongrass through seeds has been debated by several researchers in the southeastern
U.S. Viable seed has been reported in Alabama, Mississippi and parts of Florida; although Willard et al. in
1990 reported the primary spread in Florida was from rhizome pieces, either through contaminated fill
dirt used in construction or intentional plantings for forage. Previous research has shown that
cogongrass is not self-compatible and must out-cross to produce viable seed. Therefore, populations
originating from rhizomes spread clonally until they grow within close proximity to genetically different
populations. This lack of seed viability within populations has occurred in the regions along the Gulf
Coast, but not as frequently in peninsular Florida. Burnell et al. (2003) showed that cogongrass first-year
seed germination from populations in southern Mississippi, U.S. was over 95%.

Seedlings tend to emerge in groups and seeds require light for germination. Burnell et al. (2004) found
germination in seed collected from Mississippi populations occurred from 11 to 43 C with an optimum
temperature of 30 C. Dozier et al. (1998) indicated that seedling establishment is favored in areas of
limited competition, such as disturbed sites, and further suggested that cogongrass seedlings would be
unlikely to establish in areas with >75% sod cover. However, additional research has shown that
cogongrass seed is able to invade and grow in established native plant communities but that tillage and
burning does favor cogongrass establishment. Therefore, activities such as natural disasters (e.g.,
hurricanes) and human disturbance (e.g., logging, road construction) will favor cogongrass spread and
establishment from seeds.

Cogongrass is differentiated from the other species of /mperata by the presence of two flower anthers,
while other species, including Brazilian satintail (/mperata brasiliensis), have just one anther (Gabel,
1982; Hitchcock, 1951). However, Hall (1978) did not differentiate between /. cylindrica and /.
brasiliensis, reporting single populations with both one and two anthers. The variability observed and
presence of differing anther number within a single population suggests potential hybridization between
the species (Hall 1998). Molecular characterization has been performed, but on a limited scale.
Therefore, no clear genetic classification for cogongrass distribution throughout the southern U.S. can be
made.

Another important genetic aspect is the sale of cogongrass var. Rubra, or var. koenigii. This variant is
widely promoted as an ornamental grass under the names Rubra, Red Baron and Japanese Blood Grass.
These varieties have been reported as non-aggressive, but research by Greenlee (1992) and Bryson
(personal communication) suggest that under certain environmental conditions these plants revert to the
green, invasive form. The greatest concern, however, is the potential for hybridization between
ornamental ecotypes and weedy biotypes found in the southern U.S. The ornamental varieties have been
shown to survive as far north as Ann Arbor, Michigan and this could dramatically extend the host range
of this invasive species. Studies by Gabel (1982) and observations by Hall (1998) which suggest a high
degree of variability and potential hybridization within the species further elevate the importance of this
issue.

Distribution, Habitats and Impact

Cogongrass is found throughout the world, thriving in areas of natural and particularly human
disturbance, and is reported established on over 500 million hectares world-wide (Holm et al., 1977;

11



Cogongrass Management Guide

Dozier et al., 1998). Cogongrass is found along the Mediterranean Sea in Europe and northern Africa to
the Middle East. It is present in Iran and Afghanistan and throughout India. There are /mperata
grasslands in northern India that stretch into Nepal. Cogongrass is most wide spread in Asia where over
70 million acres are reported as infested (Garrity et al., 1997). It occurs throughout Southeast Asia,
Indonesia and the Pacific Islands and estimates of infestation in Indonesia range from 8.5 million
hectares (Garrity et al., 1995) to over 64 million hectares (Suryanta and Mcintosh, 1980). These areas
possess large, solid stands, often called mega-grasslands, Imperata savannas or sheet Imperata. Many
of these areas are reported to be greater than 22,000 continuous acres. Areas like this also occur in
Africa, where cogongrass is prevalent in the West African countries, and in the eastern countries of
Egypt, Sudan, Ethiopia (Holm et al., 1977). Cogongrass is also found in western South America while the
closely related Brazilian satintail (/mperata brasiliensis Trin.) is found in central South America. Brazilian
satintail is also found throughout the Caribbean and south Florida and is often confused with cogongrass.

Cogongrass was inadvertently introduced in the U.S. (Mobile, Alabama) in 1912 as a packing material in
Satsuma oranges from Japan (Tabor, 1949; 1952; Dickens, 1974). Cogongrass from the Philippines was
purposefully introduced to Mississippi as for forage in 1921, with subsequent forage trials carried out in
Florida, Alabama and Texas, although the Texas planting died out in the first year (Hubbard et al., 1944;
Dickens and Moore, 1974). Cattlemen in Florida interested in cogongrass as a forage acquired the grass
in 1939 and by 1949 over 1000 acres had been established in central and northwest Florida (Tabor,
1952; Hall, 1983; Coile and Shilling, 1993). Trials concluded that cogongrass was not an acceptable
forage due to poor nitrogen content, poor digestibility and accumulation of silica in the mature leaf tissue.

Cogongrass tolerates a wide range of soil conditions, but appears to grow best in soils with acidic pH, low
fertility and low organic matter. Habitats infested with cogongrass are quite diverse, ranging from the
course sands of shorelines, the fine sands or sandy loam soils of swamps and river margins, to the >80%
clay soils of reclaimed phosphate settling ponds. Saxena and Ramakrishnan (1983) report cogongrass to
be extremely efficient in nutrient uptake. Brook (1989) also report associations with mycorrhiza, which
may help explain its competitiveness on unfertile soils. Brewer and Cralle (2003) also suggested that
cogongrass is a better competitor for phosphorus than native pine-savanna species in the southern U.S.,
citing that legume species are frequently displaced through this competitive mechanism.

Cogongrass is a C* grass species (Paul and Elmore, 1984), and while it is best adapted to full sun,
cogongrass can also thrive under moderate shade (Hubbard et al., 1944). Studies by Gaffney (1996) and
Ramsey et al. (2003) showed that cogongrass has a light compensation point of 32 to 35 molm?s™
(approximately 2% full sunlight) indicating the ability to survive as an understory species. This would
explain its ability to both rapidly invade deforested areas and persist in plantation crops.

Cogongrass habitats in the southern U.S. are often fire-based ecosystems where excess leaf biomass
provides fuel for fires. In its native range cogongrass is a pyrogenic species, relying on fire for
survivability and spread (Holm et al., 1977). Cogongrass fires are very intense and hot, with little above
ground vegetation able to survive, limiting natural secondary succession (Eussen and Wirjahardja, 1973;
Seavoy, 1975; Eussen, 1980; Lippencott 2000). Fires from cogongrass are typically 15 to 20% hotter
and more intense than natural fires in pine-based ecosystems in the Southern U.S.

Another mechanism by which cogongrass maintains dominance is through allelopathy. Cogongrass has
been reported to suppress the growth of crops and studies have demonstrated the potential allelopathy
of cogongrass (Eussen, 1979; Casini et al., 1998; Koger and Bryson, 2003). Interference can also be in
the form of physical injury; the hard, sharp points of cogongrass rhizomes penetrate the roots, bulbs and
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tubers of other plants, leading to infection (Boonitee and Ritdhit, 1984; Eussen and Soerjani, 1975; Terry
et al., 1997).

Cogongrass invades and persists in moist tropical areas and is considered a primary weedy species in tea
(Camillia sinesis L.), rubber (Hevea spp.), pineapple (Ananas comosus Merr.), coconut (Cocos nucifera
L.), oil palm (£laeis spp.) and other perennial plantation crops in Asia. In Africa it causes the greatest
damage in agronomic production (lvens, 1980) and is considered to be the most serious agricultural
weed in Benin, Nigeria and southern Guinea, infesting over 20 crop species (Chikoye et al., 2000). Early
reports by the International Institute of Tropical Agriculture (1977) showed 54% of the total crop
production budget was cogongrass weeding. Chickoye et al. (2000) stated farm size in west Africa was
limited by the labor intensiveness of cogongrass and Terry et al. (1997) reports that vast areas of arable
land in west Africa has been abandoned due to the lack of effective cogongrass control. Cogongrass is
occasionally used as a forage crop in underdeveloped countries, but can only be grazed when the plants
are very young. Intensive management is needed to maintain the foliage in the juvenile vegetative
stage. Cogongrass has also been shown to harbor locusts, and there is evidence that swards of this
grass are a major breeding ground for these pests (Brook, 1989).

In the U.S., cogongrass poses the most serious threat to native ecosystems. There are over 1,000,000
acres with some level of infestation in Florida alone. Several thousand acres are also infested in the
states of Alabama and Mississippi (Bryson and Carter, 1993; Matlack, 2002). This species can also be
found as far west as Louisiana and as far north as the coastal regions of Virginia. Cogongrass generally
invades areas after a disturbance, such as natural fire or flood or mining/land reclamation, forest
operations, highway construction and maintenance.

Once established, cogongrass out-competes native vegetation, forming large solid stands with extremely
low species diversity and richness. Lippencott (2000) found that cogongrass altered normal fire cycles of
sandhill communities, a natural ecosystem of the southeastern U.S. The fires within swards of cogongrass
had higher maximum temperatures at greater heights and increased fire mortality of long-leaf pine,
normally a fire tolerant species. The author further hypothesized that the changes in fire behavior due to
cogongrass invasion could shift sandhill ecosystems from a species-diverse pine savanna to a cogongrass
grassland. Cogongrass is also becoming a major constraint in the forestry industry, invading and
persisting in newly established pine plantations (Jose et al., 2002; Miller, 2000). In addition, cogongrass
poses a major fire hazard along state highways and federal interstate highways due to excessive smoke
and thus limited visibility. It also may promote wildfires in residential communities, especially those near
wooded areas.

Biocontrol

Literature records suggest a considerable number of potential natural enemies of cogongrass, including
over 80 pathogens, 90 insects, and several nematodes and mites associated with cogongrass world-wide
(Van Loan et al., 2002). Several researchers have studied the gall midge (Orsioliella javanica Kieffer),
which is reportedly specific to cogongrass (Soerjani, 1970; Mangoendiharjo, 1980; 1986). This insect
destroys shoot meristems, but only after the foliage is cut and the rhizome system debilitated. This
requirement, along with natural enemies of the midge, significantly reduces the potential of this control
option. Recent research by Yandoc et al. (1999) has shown cogongrass in the U.S. is susceptible to
infection with two fungal pathogens, Bijpolaris sacchari (E. Butler) Shoem. and Drechslera gigantea (Heald
& F.A. Wolf). Subsequent studies utilizing these pathogens as bioherbicides report good foliage control,
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but limited activity on rhizomes (MacDonald et al., 2001; Yandoc, 2001). Although several organisms
have been found and tested, several researchers state that there is little hope of finding a successful
biological control for cogongrass (lvens, 1980; Brook, 1989). They claim the distribution of this species is
so world-wide that the chances of finding a novel biological control agent in an area where cogongrass
does not exist are slight.

References and Literature Cited

Ahn, P.M. 1978. The optimum length of planned fallow. In: Soils Research in Agroforestry, pp. 15-40,
Mongi, H.O., Huxley, P.A., Eds., International Council for Research in Agroforestry (ICRAF), Nairobi,
Kenya.

Akobundu, 1.0., F. Ekeleme and D. Chikoye. 1999. The influence of fallow management system and frequency of
cropping on weed growth and crop yield. Weed Res. (Oxford) 39:241-256.

Akobundu, 1.0. and F.E. Ekeleme. 2000. Effect of method of /mperata cylindrica management on maize grain yield in
the derived savanna of south-western Nigeria. Weed Res. (Oxford) 40:335-341.

Akobundu, 1.0., U.E. Udensi, and D. Chikoye. 2000. Velvetbean (Mucuna spp.) suppresses speargrass (/mperata
cylindrica (L.) Raeuschel) and increases maize yield. /nt. J. Pest Manage. 46:103-108.

Anoka, U.A., 1.0. Akobundu and S.N.C. Okonkwo. 1991. Effect of Gliricidia sepium (Jacq.) Steud. and Leucaena
leucocephala (Lam.) deWit on growth and development of /mperata cylindrica (L.) Raeuschel. Agroforest. Syst.
16:1-12.

Anonymous, 1949. Research Report, USDA - Bureau of Animal Industry, Chinsegut Hill Sanctuary, Brooksville,
Florida USA. 23 pp.

Avav, T. 2000. Control of speargrass (/mperata cylindrica (L) Raeuschel) with glyphosate and fluazifop-butyl for
soybean (Glycine max (L) Merr) production in savanna zone of Nigeria. J. Sci. Food Agric. 80:193-196.

Ayeni, A.O. 1985. Observations on the vegetative growth patterns of speargrass [Imperata cylindrica (L.) Beauv.].
Agr. Ecosyst. Environ. 13:301-307.

Ayeni, A.O., and W.B. Duke. 1985. The influence of rhizome features on subsequent regenerative capacity in
speargrass (/mperata cylindrica (L.) Beauv.). Agr. Ecosyst. Environ. 13: 309-317.

Bagnall-Oakeley, H., C. Conroy, A. Faiz, A. Gunawan, A. Gouyon, E. Penot, S. Liangsutthissagon, H.D. Nguyen and C.
Anwar. 1996. Smallholder /mperata management strategies used in rubber-based farming systems. Agroforest.
Syst. 36:83-104.

Barron, M.C., G.E. MacDonald, B.J. Brecke, and D.G. Shilling. 2003. Integrated approaches to cogongrass (/mperata
cylindrica (L.) Beauv.] management. Proc. South. Weed Sci. Soc. 55:158.

Barnett, Jr. J.W., J.D. Byrd, Jr. and D.B. Mask. 2000. Efficacy of herbicides on cogongrass (/mperata cylindrica).
Proc. South. Weed Sci. Soc. 53:227.

Barnett, Jr. J.W., J.D. Byrd, Jr., L.M. Bruce, J. Li, D.B. Mask, A. Mathur and K.D. Burnell. 2003. Cogongrass
[/mperata cylindrica (L.) Beauv.] can be detected using hyperspectral reflectance data. Proc. South. Weed Sci.
Soc. 56:354.

Blair, G.J., P. Pualillin, and S. Samosir. 1978. Effect of fertilizers on the yield and botanical composition of pastures in
South Sulawesi, Indonesia. Agron. J. 70:559-562.

Boonitte, A. and P. Ritdhit. 1984. Alleopathic effects of some weeds on mungbean plants (Vigna radiata).
Proc. I°" Tropical Weed Conf., Hat Yai, Songkhia, Thailand 2:401-406.

14



Cogongrass Management Guide

Brewer J. S. and S.P. Cralle. 2003. Phosphorus addition reduces invasion of longleaf pine savanna (Southeastern
USA) by an non-indigenous grass (/mperata cylindrica). Plant Ecol. 167:237-245.

Brook, R.M. 1989. Review of literature on /mperata cylindrica (L.) Raeuschel with particular reference to South East
Asia. Trop. Pest Manage. 35:12-25.

Bryson, C.T., and R. Carter. 1993. Cogongrass, /mperata cylindrica, in the United States. Weed Technol. 7:1005-
1009.

Burnell, K.D., J.D. Byrd, Jr., K.R. Reddy and P.D. Meints. 2004. Phenological modeling of flower onset in
cogongrass [/mperata cylindrica (L.) Beauv.]. Proc. South. Weed Sci. Soc. 57:321-322.

Burnell, K.D., J.D. Byrd, Jr., and P.D. Meints. 2003a. Evaluation of plant growth regulators for Cogongrass
[/mperata cylindrica (L.) Beauv.] seed development and control. Proc. South. Weed Sci. Soc. 56:342.

Burnell, K.D., J.D. Byrd, Jr., J.D. Ervin, P.D. Meints, J.W. Barnett, Jr., and D.B. Mask. 2003b. Mowing and
cultural tactics for cogongrass [/mperata cylindrica (L.) Beauv.]. Proc. South. Weed Sci. Soc. 56:352.

Burns, B.K., J.D. Byrd, Jr., Z. B. Chesser, J.M. Taylor, and B.S. Peyton. 2006. Cogongrass management
using a Clearfield cropping system. Proc. South. Weed Sci. Soc. 59:193.

Casini, P., V. Vecchio, and I. Tamantiti. 1998. Allelopathic interference of itchgrass and cogongrass:
Germination and early development of rice. T7rop. Agr. 75:445-451.

Chandrasrikul, A. 1962. A preliminary host list of plant diseases in Thailand. Tech. Bull. 6. Department of Agriculture,
Bangkok. 23 p.

Cheng, K.T. and C. Chou. 1997. Ecotypic variation of /mperata cylindrica populations in Taiwan: I. Morphological and
molecular evidences. Bot. Bull. Acad. Sinica 38:215-223.

Chikoye, D., F. Ekeleme, and J.T. Ambe. 1999. Survey of distribution and farmers' perceptions of speargrass
[/mperata cylindrica (L.) Raeuschel] in cassava-based systems in West Africa. /nt. J. Pest Manage. 45:305-311.

Chikoye, D., V.M. Manyong, and F. Ekeleme. 2000. Characteristics of speargrass (/mperata cylindrica) dominated
fields in West Africa: crops, soil properties, farmer perceptions and management strategies. Crop Prot.
19:481-487.

Chikoye, D., F. Ekeleme and U. Udensi. 2001. Cogongrass suppression by intercropping cover crops in corn/cassava
systems. Weed Sci. 49:658-667.

Chikoye, D., V.M. Manyong, R.J. Carsky, F. Ekeleme, G. Gbehounou, and A. Ahanchede. 2002. Response
of speargrass (/mperata cylindrica) to cover crops integrated with handweeding and chemical control in
maize and cassava. Crop Prot. 21:145-156.

Chikoye, D., U.E. Udensi, and S. Ogunyemi. 2005. Integrated management of cogongrass [/mperata
cylindrica (L.) Rauesch.] in corn using tillage, glyphosate, row spacing, cultivar and cover cropping.
Agron. J. 97:1164-1171.

Chou, C. and C. Tsai. 1999. Genetic variation in the intergenic spacer of ribosomal DNA of /mperata cylindrica (L.)
Beauv. var. major (Cogongrass) populations in Taiwan. Bot. Bull. Acad. Sinica 40:319-327.

Coile, N.C. and D.G. Shilling. 1993. Cogongrass, /mperata cylindrica (L.) Beauv.: A Good Grass Gone Bad! Fla. Dept.
of Agric. and Consumer Services. Bot. Cir. No. 28, 4 pp.

Collins, A.R. 2005. Implications of plant diversity and soil chemical properties for cogongrass (/mperata
cylindrica) invasion in Northwest Florida. Ph.D. dissertation, University of Florida, Gainesville, FL, USA.
77 p.

Coster, C. 1932. Some observations on the growth and control of /mperata cylindrica. Tectona 25:383-402.

15



Cogongrass Management Guide

Coster, C. 1939. Grass in teak Taungya plantations. /ndian Forestry. 65:169-170.

Cummings, J., N. Reid, I. Davies and C. Grants. 2005. Adaptive restoration of sand-mined areas for
biological conservation. J. Appl. Ecol. 42:160-170.

Darkwa, E.O., C. Oti-Boateng, T.J. Willcocks, P.J. Terry, B.K. Johnson, K. Nyalemegbe, and M. Yangyuoru. 2001.
Weed management of vertisols for small-scale farmers in Ghana. /nt. J. Pest Manage. 47:299-303.

Dela Cruz, R.E. 1986. Constraints and strategies for the regeneration of /mperata grasslands. In: Forest regeneration
in southeast Asia. pp.23-24. Proceedings of the symposium in Bogor, Indonesia, 9-11 May, 1984. Biotropica

Special Pub. No. 25. Bogor, Indonesia.

Dickens, R. 1974. Cogongrass in Alabama after sixty years. Weed Sci. 22:177-179.

Dickens, R. and G. A. Buchanan. 1975. Control of cogongrass with herbicides. Weed Sci. 23:194-197.

Dickens, R. and G. M. Moore. 1974. Effects of light, temperature, KNO3, and storage on germination of
cogongrass. Agron. J. 66:187-188.

Dinerstein, E. 1979a. An ecological survey of the Royal Karnali-Bardia wildlife reserve. Nepal. Part I: Vegetation,
modifying factors, and successional relationships. Biol. Conserv. 15:127-150.

Dinerstein, E. 1979b. An ecological survey of the Royal Karnali-Bardia wildlife reserve. Nepal. Part Il: Habitat/animal
interactions. Biol. Conserv. 16:265-300.

Dove, M.R. 2004. Anthropogenic grasslands in Southeast Asia: Sociology of knowledge and implications
for agroforestry. Agroforestry Syst.61:423-435.

Dozier, H., J.F. Gaffney, S.K. McDonald, E.R.R.L. Johnson and D.G. Shilling. 1998. Cogongrass in the United States:
history, ecology, impacts, and management. Weed Technol. 12:737-743.

English, R. 1998. The regulation of axillary bud development in the rhizomes of cogongrass (/mperata cylindrica (L.)
Beauv.). Ph.D. dissertation, University of Florida, Gainesville, FL, USA. 123 p.

Eussen, J.H.H. 1980. Biological and ecological aspects of alang-alang [/mperata cylindrica (L.) Beauv.]. In:
Proceedings of BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 15-22. Biotropica Special Pub.
No. 5 Bogor, Indonesia.

Eussen, J. H. H. 1979. Some competition experiments with alang-alang [/mperata cylindrica (L.) Beauv.] in
replacement series. Oecologia 40:351-356.

Eussen, J. H. H., S. Slamet, and D. Soeroto. 1976. Competition between alang-alang [/mperata cylindrica (L.)
Beauv.] and some crop plants. SEAMEO Regional Center for Tropical Biol., Bogor, Indonesia. Biotropica Bull. No. 10.

Eussen, J. H. H. and M. Soerjani. 1975. Problems and control of ‘alang-alang' [/mperata cylindrica (L.) Beauv.] in
Indonesia. Proc. of 5th Ann. Conf. of Asian-Pacific Weed Sci. Soc. 5:58-64.

Eussen, J.H.H. and S. Wirjahardja. 1973. Studies of an alang-alang, /mperata cylindrica (L.) Beauv. vegetation.
Biotropica Bull. No. 6, 24 pp.

Faircloth, W. H., M.G. Patterson, D.H. Teem and J. H. Miller. 2003. Cogongrass (/mperata cylindrica): Management
tactics on rights-of-way. Proc. South. Weed Sci. Soc. 55:162.

Friday, K.S., M.E. Drilling, and D.P. Garrity. 1999. /mperata grassland rehabilitation using agroforestry and assisted
natural regeneration. ICRAF, Southeast Asia Regional Center, Bogor, Indonesia.

16



Cogongrass Management Guide

Gabel, M.L. 1982. A biosystematic study of the genus /mperata (Gramineae: Andropogoneae). Ph.D. dissertation.
lowa State University, Ames, lowa USA. 94 p.

Gaffney, J.F. 1996. Ecophysiological and technical factors influencing the management of cogongrass (/mperata
cylindrica). Ph.D. dissertation, University of Florida, Gainesville, FL, USA. 111 p.

Gaffney, J.F. and D.G. Shilling. 1995. Factors influencing the activity of axillary buds in cogongrass (/mperata
cylindrica) rhizomes. Proc. South. Weed Sci. Soc. 47:182-183.

Garrity, D.P. (Ed.). 1996/1997. Special Issue: Agroforestry innovations for /mperata grassland
rehabilitation. Agroforestry Syst. 36:1-284.

Garrity, D.P. D.M. Kummer and E.S. Guiang. 1993. Country Profile: The Philippines, In: Sustainable Agriculture and
the Environment in the Humid Tropics. National Academy of Science, Washington, DC.

Garrity, D.P., M. Soekardi, M. Van Noordwijk, R. De La Cruz, P.S. Pathak, H.P.M. Gunasena, N. Van So, G. Huijun,
and N.M.Majid. 1996. The /mperata grasslands of tropical Asia: area, distribution, and typology. Agroforest. Syst.
36:3-29.

Goltenboth, F. and C.P. Hutter. 2004. New options for land rehabilitation and landscape ecology in
southeast Asia by “rainforestation farming”. J. Nature Conservation. 12:181-189.

Greenlee, J. 1992. The encyclopedia of ornamental grasses: how to grow and use over 250 beautiful and versatile
plants. Michael Friedman Publishing Group, Inc., New York, NY, 186 p.

Grime, J.P. 1977. Evidence for the existence of three primary strategies in plants and its relevance to ecological and
evolutionary theory. Am. Nat. 111:1169-1194.

Hall, D.W. 1978. The grasses of Florida. Ph.D. dissertation, University of Florida, Gainesville, FL, USA.
508 p.

Hall, D.W. 1983. Weed watch...Cogongrass. Florida Weed Sci. Soc. Newsletter 5:1-3.
Hall, D.W. 1998. Is cogongrass really an exotic? Wildland Weeds. 1:14.

Hartemink, A.E. and J.N. O=Sullivan. 2001. Leaf litter decomposition of Pjper aduncum, Gliricidia sepium and
Imperata cylindrica in the humid lowlands of Papua New Guinea. Plant Soil. 230:115-124.

Hartley, C. W. S. 1949. An experiment on mechanical methods of Lalan eradication. Malay Agric. J. 32:236-252.

Hitchcock, A.S. 1951. Manual of the grasses of the United States. 2™ Edition. U.S. Dept. of Agric. Misc. Public. 200.
1051 p.

Holly, D.C. and G. N. Ervin. 2006. Characterization and quantitative assessment of interspecific and
intraspecific penetration of below-ground vegetation by cogongrass [/mperata cylindrica (L.) Beauv.]
rhizomes. Weed Biol. Manage. 6 :120-123.

Holm, L.E. 1969. Weed problems in developing countries. Weed Sci. 17:113-118.

Holm, L. G., D. L. Pucknett, J. B. Pancho, and J. P. Herberger. 1977. The World's Worst Weeds.
Distribution and Biology. Univ. Press of Hawaii, Honolulu, HI. 609 p.

Hubbard, C. E. 1944. Imperata cylindrica. Taxonomy, Distribution, Economic Significance, and Control. Imp. Agric.
Bur. Joint Publ. No. 7, Imperial Bureau Pastures and Forage Crops, Aberystwyth, Wales. Great Britton. 53 p.

Ibewiro, B., N. Sanginga, B. Vanlauwe and R. Merckx. 2000. Evaluation of symbiotic dinitrogen inputs of herbaceous
legumes into tropical cover-crop systems. Biol. Fert. Soils. 32:234-242.

17



Cogongrass Management Guide

Islam, K.R., M.R. Ahmed, M.K. Bhuiyan and A. Badruddin. 2001. Deforestation effects on vegetative regeneration and
soil quality in tropical semi-green degraded and protected forests of Bangladesh. Land Degrad. Dev. 12:45-56.

IITA (International Institute of Tropical Agriculture), 1977. Annual Report of 1977. International Institute of Tropical
Agriculture, Ibadan, 37 pp.

Ivens, G.W. 1980. /mperata cylindrica (L.) Beauv. in West African agriculture. In: Proceedings of
BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 149-156. Biotropica Special Pub. No.
5 Bogor, Indonesia.

lvy, D.N., J.D. Byrd, Jr., B.S. Peyton, J.M. Taylor, and K.D. Burnell. 2006. Evaluation of herbicides for
activity on cogongrass. Proc. South. Weed Sci. Soc. 59:196.

Johnson, E.R.R.L., D.G. Shilling, G.E. MacDonald, J.F. Gaffney and B.J. Brecke. 2000. Time of year, rate of herbicide
application, and revegetation: Factors that influence the control of cogongrass [/mperata cylindrica (L.) Beauv.]
control. Proc. South. Weed Sci. Soc. 53:70.

Johnson, E.R.R.L., J.F. Gaffney and D.G. Shilling. 1999. The influence of discing on the
efficacy of imazapyr for cogongrass [/mperata cylindrica (L.) Beauv.] control. Proc. South. Weed Sci. Soc. 52:165.

Johnson, E.R.R.L., J.F. Gaffney and D.G. Shilling. 1997. Revegetation as a part of an integrated
management approach for the control of cogongrass (/mperata cylindrica). Proc. South. Weed Sci. Soc. 50:141.

Jose, S., J. Cox, D.L. Miller, D.G. Shilling and S. Merritt. 2002. Alien plant invasions: The story of cogongrass in
southeastern forests. J. Forest. 100:41-44.

Ketterer, E.A., G.E. MacDonald, J.A. Ferrell, M.C. Barron and B.A. Sellers. 2006. Studies to enhance
herbicide activity in cogongrass [/mperata cylindrica (L.) Beauv.]. Proc. South. Weed Sci. Soc. 59:205.

Jouquet, P., N. Boulain, J. Gignoux, and M. Lepage. 2004. Association between subterranean termites
and grass in a West African savanna: spatial pattern analysis shows a significant role for Odontotermes n.
pauperans. Appl. Soil Ecol. 27:99-107.

Kaewkrom, P., J. Gajaseni, C.F. Jordan and N. Gajaseni. 2005. Floristic regeneration in five types of teak
plantations in Thailand. For. Ecol. Manage. 210:351-361.

King, S.E. and J.B. Grace. 2000a. The effects of gap size and disturbance type on invasion of wet pine savanna by
cogongrass, /mperata cylindrica (Poaceae). Am. J. Bot. 87:1279-1287.

King, S.E. and J.B. Grace. 2000b. The effects of soil flooding on the establishment of cogongrass (/mperata
cylindrica), a nonindigenous invader of the southeastern United States. Wetlands 20:300-306.

Koger, C.H. and C.T. Bryson. 2003. Effect of cogongrass (/mperata cylindrica) residues on bermudagrass (Cynodon
dactylon) and Italian ryegrass (Lolium multiflorum). Proc. South. Weed Sci. Soc. 56:341.

Kosonen, M., A. Otsamo, and J. Kuusipalo. 1997. Financial, economic and environmental profitability of reforestation
of /mperata grasslands in Indonesia. Forest Ecol. Manage. 99:247-259.

Kumar, P. and B.R. Sood. 1998. Renovation of /mperata cylindrica dominant natural grassland through the
introduction of improved grass species. /ndian J. Agron. 43:183-187.

Kuusipalo, J., G. Adjers, Y. Jafarsidik, A. Otsamo, K. Tuomela and R. Vuokko. 1995. Restoration of natural vegetation
in degraded /mperata cylindrica grassland: understorey development in forest plantations. J. Veg. Sci. 6:205-210.

Lee, S.A. 1977. Germination, rhizome survival, and control of /mperata cylindrica (L.) Beauv. on peat.
MARDI Res. Bull., Malasyia. 5:1-9.

Lippincott, C.L. 2000. Effects of /mperata cylindrica (L.) Beauv. (cogongrass) invasion on fire regime in Florida
sandhill. Nat. Area. J. 20:140-149.

18



Cogongrass Management Guide

MacDicken, K.G., K.L. Hairiah, A. Otsamo, B. Duguma, and N.M. Majid. 1997. Shade based control of /mperata
cylindrica: tree fallows and cover crops. Agroforest. Syst. 36:131-149.

MacDonald, G.E., E.R.R.L. Johnson, D.G. Shilling, D.L. Miller and B.J. Brecke. 2002. The use of imazapyr and
imazapic for cogongrass [/mperata cylindrica (L.) Beauv.] control. Proc. South. Weed Sci. Soc. 55:110.

MacDonald, G.E., D.G. Shilling, J. Meeker, R. Charudattan, M. Minno, A. VanLoan, J. DeValerio, C. Yandoc and
E.R.R.L. Johnson. 2001. Integrated management of non-native invasive plants in southeastern pine forest
ecosystems - cogongrass as a model system. Final Report. USDA Forest Service, Forest Health Technologies. 50 pp.

Mangoendiharjo, S. 1980. Some notes on the natural enemies of alang-alang (/mperata cylindrica) in Java. In:
Proceedings of BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 47-55. Biotropica Special Pub. No.
5 Bogor, Indonesia.

Marchbanks, P.R., J.D. Byrd, Jr., J.W. Barnett, Jr., D.B. Mask, and K.D. Burnell. Comparison of Burch Wet Blade7
and conventional boom applications for control of cogongrass (/mperata cylindrica). Proc. South. Weed Sci. Soc.
55.66-67.

Mask, D.B., J.D. Byrd, Jr. and J.W. Barnett, Jr. 2000. Efficacy of postemergence gramincides on cogongrass
(/mperata cylindrica). Proc. South. Weed Sci. Soc. 53.225-226.

Mask, D. B, J. D. Byrd, Jr. and J. W. Barnett, Jr. 2001. Will postemergent graminicides and mowing control
cogongrass (/mperata cylindrica)? Proc. South. Weed Sci. Soc. 54:63.

Matlack, G.R. 2002. Exotic plant species in Mississippi, USA: Critical issues in management and research. Nat. Area.
J. 22:241-247.

Matsunaga, K., M. Shibuya, and Y. Ohizumi. 1995. Imperanene, a novel phenolic compound with platelet
aggregation inhibitory activity from /mperata cylindrica. J. Nat. Prod. 58:138-139.

Matsunaga, K., M. Ikeda, M. Shibuya and Y. Ohizumi. 1994a. Cylindol A, a novel biphenylether with 5-lipoxygenase
inhibitory activity, and a related compound from /mperata cylindrica. J. Nat. Prod. 57:1290-1293.

Matsunaga, K., M. Shibuya, and Y. Ohizumi. 1994b. Cylindrene, a novel sesquiterpenoid from /mperata cylindrica
with inhibitory activity on contractions of vascular smooth muscle. J. Nat. Prod. 57:1290-1293.

Matsunaga, K. M. Shibuya, and Y. Ohizumi. 1994c. Graminone B, a novel lignan with vasodilative activity from
Imperata cylindrica. J. Nat. Prod. 57:1734-1736.

McDonald, S.K., D.G. Shilling, C.A.N. Okoli, T.A. Bewick, D. Gordon, D. Hall, and R. Smith. 1996. Population dynamics
of cogongrass. Proc. South. Weed Sci. Soc. 49:156.

McDonald, S.K., D.G. Shilling, T.A. Bewick, C.A.N. Okoli and R. Smith. 1995. Sexual reproduction by cogongrass,
Imperata cylindrica. Proc. South. Weed Sci. Soc. 48:188.

Menz, K.M. and P. Grist. 1996. Increasing rubber planting density to shade /mperata: a bioeconomic modelling
approach. Agroforest. Syst. 34:291-303.

Miller, J.H. 2000. Refining rates and treatment sequences for cogongrass (/mperata cylindrica) control with imazapyr
and glyphosate. Proc. South. Weed Sci. Soc. 53:131-132.

Moe, S.R. and P. Wegge. 1997. The effects of cutting and burning on grass quality and axis deer (Axis axis) use of
grassland in lowland Nepal. J. 7rop. Ecol. 13:279-292.

Myers, M.T., J.D. Byrd, Jr., B.S. Peyton, B.K. Burns, R.S. Wright, and K.D. Burnell. 2006. Should aboveground

biomass be removed before herbicide applications for control of cogongrass? Proc. South.
Weed Sci. Soc. 59:197.

19



Cogongrass Management Guide

Naiola, B.P. 1981. Growth variation of some Indonesian alang-alang clones. In: Proc. 8" Asian-Pacific
Weed Sci. Soc. Conf., Vol. I, pp. 291-294, Bangalore, India.

Neldner, V.J., R.J. Fensham, J.R. Clarkson, and J.P. Stanton. 1997. The natural grasslands of Cape York pensinsula,
Australia. Description, distribution and conservation status. Biol. Conserv. 81:121-136.

Ohta, S. 1990. Influence of deforestation on the soils of the Pantabangan area, Central Luzon, the
Philippines. Soil Sci. Plant Nut. 36:561-573.

Otsamo, A. 2002. Early effects of four fast-growing tree species and their planting density on ground vegetation in
Imperata grasslands. New Forest, 23:1-17.

Otsamo, A. 2001. Forest plantations on /mperata grasslands in Indonesia - establishment, silviculture and utilization
potential. Ph.D. dissertation, University of Helsinki, Helsinki, Finland. 85 p.
web link: honeybee.helsinki. fi/tropic/Aotsamo.pdf

Otsamo, A. 2000a. Secondary forest regeneration under fast-growing forest plantations on degraded /mperata
cylindrica grasslands. New Forest. 19:69-93.

Otsamo, A. 2000b. Early development of three planted indigenous tree species and natural understorey vegetation in
artificial gaps in an Acacia mangium stand on an /mperata cylindrica grassland site in South Kalimantan, Indonesia.
New Forest. 19:51-68.

Otsamo, A. 1998a. Effect of nurse tree species on early growth of Anisoptera marginata Korth. (Dipterocarpaceae) on
an /mperata cylindrica (L.) Beauv. grassland site in South Kalimantan, Indonesia. Forest Ecol. Manage. 105:303-
311.

Otsamo, A. 1998b. Removal of Acacia mangium overstorey increased growth of underplanted Anisoptera marginata
(Dipterocarpaceae) on an /mperata cylindrica grassland site in South Kalimantan, Indonesia. New Forest. 16:71-80.

Otsamo, A., G. Adjers, T.S. Hadi, J. Kuusipalo and R. Vuokko. 1997. Evaluation of reforestation potential of 83 tree
species planted on /mperata cylindrica dominated grassland. A case study from South Kalimantan, Indonesia. New
Forest. 14:127-143.

Otsamo, A., G. Adjers, T.S. Hadi, J. Kuusipalo, K. Tuomela and R. Vuokko. 1995a. Effect of site preparation and
initial fertilization on the establishment and growth of four plantation tree species used in reforestation of /mperata
cylindrica (L.) Beauv. dominated grasslands. Forest Ecol. Manage. 73:271-277.

Otsamo, A., T.S. Hadi, G. Adjers, J. Kuusipalo and R. Vuokko. 1995b. Performance and yield of 14 eucalypt species
on /mperata cylindrica (L.) Beauv. grassland 3 years after planting. New Forest. 10:257-265.

Patterson, D.T., E.E. Terrell and R. Dickens. 1983. Cogongrass in Mississippi. Miss. Agric. For. Exp. Stn. Res. Rep.
46:1-3.

Patterson, D T., E. P. Flint, and R. Dickens. 1980. Effects of temperature, photoperiod, and population source on the
growth of cogongrass (/mperata cylindrica). Weed Sci. 28:505-509.

Patterson, D.T. 1980. Shading effects on growth and partitioning of plant biomass in cogongrass (/mperata
cylindrica) from shaded and exposed habitats. Weed Sci. 28:735-740.

Patterson, D.T. and C.G. McWhorter. 1980. Distribution and control of cogongrass (/mperata cylindrica) in Mississippi.
Proc. South. Weed Sci. Soc. 33:251.

Paul, R. and C.D. Elmore. 1984. Weeds and the C* syndrome. Weeds Today 15:3-4.
Pendleton, R.L. 1948. Cogongrass, /mperata cylindrica in the western hemisphere. Agron. J.40:1047-1049.

Peng, S. Y. 1984. The biology and control of weeds in sugarcane. Developments in Crop Science (4). Elsever Science,
New York. 326 pp.

20



Cogongrass Management Guide

Peet, N. B. A.R. Watkinson, D.J. Bell and B.J. Kattel. 1999a. Plant diversity in the threatened sub-tropical grasslands
of Nepal. Biol. Conserv. 88:193-206.

Peet, N.B., A.R. Watkinson, D.J. Bell and U.R. Sharma. 1999b. The conservation management of /mperata cylindrica
grassland in Nepal with fire and cutting: an experimental approach. J. Applied Ecol. 36:374-387.

Potter, L. 2001. Agricultural intensification in Indonesia: Outside pressures and indigenous strategies. Asia Pacific
Viewpoint. 42:305-324.

Potter, L., J. Lee and K. Thorburn. 2000. Reinventing /mperata: Revaluing alang-alang grasslands in Indonesia. Dev.
Change. 31:1037-1053.

Ramsey, C.L., S. Jose, D.L. Miller, J. Cox, K.M. Portier, D.G. Shilling and S. Merritt. 2003. Cogongrass [/mperata
cylindrica (L.) Beauv.] response to herbicides and disking on a cutover site in a mid-rotation pine plantation in
southern USA. Forest Ecol. Manage. 179:195-209.

Sajise, P.E. 1972. Evaluation of Cogon (/mperata cylindrica L.) Beauv.) as a Seral Stage in Philippine Vegetational
Succession: |. The Cogonal Seral Stage and Plant Succession. Il. Autecological Studies on Cogon. Ph.D. dissertation.
Cornell University, Ithaca, NY.

Sajise, P.E. 1976. Evaluation of cogon [/mperata cylindrica (L.) Beauv.] as a serial stage in Philippine vegetational
succession. 1. The cogonal seral stage and plant succession. 2. Autecological studies on cogon. Dissertation Abstracts
International B (1973) 3040-3041. from: Weed Abstracts 1976, No. 1339.

Sandanam, S. and H.D. Jayasinghe. 1977. Manual and chemical control of /mperata cylindrica on tea land in Sri
Lanka. PANS 23:421-426.

Santiago, A. 1965. Studies on the autecology of /mperata cylindrica (L.) Beauv. In: Proc. Ninth International
Grassland Congress, pp. 499-502, San Paulo, Brazil.

Santiago, A. 1980. Gene ecological aspects of the /mperata weed and practical implications. In: Proceedings of
BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 23-24. Biotropica Special Pub. No. 5 Bogor,
Indonesia.

Saxena, K.G. and P.S. Ramakrishnan. 1983. Growth and allocation strategies of some perennial weeds of slash and
burn agriculture (jhum) in northeastern India. Can. J. Bot. 61:1300-1306.

Seavoy, R.E. 1975. The origin of tropical grasslands in Kalimantan, Indonesia. J. 7rop. Geo. 40:48-52.
Shilling, D.G., T.A. Bewick, J.F. Gaffney, S.K. McDonald, C.A. Chase, and E.R.R.L. Johnson. 1997. Ecology,
Physiology, and Management of Cogongrass (/mperata cylindrica). Final Report. Florida Institute of Phosphate

Research. 128 p.

Snelder, D.J. 2001. Soil properties of /mperata grasslands and prospects for tree-based farming systems in Northeast
Luzon, The Philippines. Agroforest. Syst. 52:27-40.

Soedarsan, A. 1980. The effect of alang-alang [/mperata cylindrica (L.) Raeuschel] and control techniques on
plantation crops. In: Proceedings of BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 71-77.
Biotropica Special Pub. No. 5 Bogor, Indonesia.

Soemarwoto, O. 1959. The effect of light and potassium nitrate on the germination of alang-alang [/mperata
cylindrica (L.) Beauv.] Publication of University of Gadjah Mada, Jogjakarta, Indonesia. 13.

Soenarjo, E. 1986. Alang-alang gall midge potential as an alternate host for parasitoids. /nternational Rice Research
Newsletter 11:22-23.

21



Cogongrass Management Guide

Soerianegara, . 1980. The alang-alang (/mperata cylindrica (L.) Beauv. problem in forestry. In: Proceedings of
BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 237-247. Biotropica
Special Pub. No. 5 Bogor, Indonesia.

Soerjani, M. 1970. Alang-alang /mperata cylindrica (L.) Beav., pattern of growth as related to its problem of control.
Biol. Trop. Bull. 1:88-96.

Soerjani, M. and O. Soemarwoto. 1969. Some factors affecting germination of alang-alang /mperata cylindrica
rhizome buds. PANS 15:376-380.

Sriyani, N., H.J. Hopen, N.E. Balke, S. Tjitrosemito and |. Soerianegara. 1996. Rhizome bud kill of alang-alang
(/mperata cylindrica) as affected by glyphosate absorption, translocation and exudation. Bjotropica Spec. Public.
58:93-105.

Stobbs, T.H. 1969. Animal production from Hyparthena grassland oversown with Stylosanthes gracilis. East Africa
Agric. For. J. 35:128-134.

Suganda, T. and E. Yulia. 1998. Effect of crude water extract of cogongrass (/mperata cylindrica Beauv.) rhizome
against fusarium wilt disease of tomato. /nt. Pest Control. 40:79-80.

Suryatna, E.S. and J.L. MclIntosh. 1980. Food crops production and control of /mperata cylindrica (L.) Beauv. on
small farms, pp. 135-147. In: Proceedings of BIOTROP workshop on alang-alang in Bogor, 27-29 July 1976. pp. 15-
22. Biotropica Special Pub. No. 5 Bogor, Indonesia.

Suyanto, S., R.P. Permana, N. Khususiyah and L. Joshi. 2005. Land tenure, agroforestry adoption, and reduction in
fire hazard in a forest zone: A case study from Lampung, Sumatra, Indonesia. Agroforestry Syst. 65:1-11.

Tabor, P. 1952. Comments on cogon and torpedograsses: A challenge to weed workers. Weeds. 1:374-375.
Tabor, P. 1949. Cogongrass, /mperata cylindrica (L.) Beauv., in the southeastern United States. Agron. J. 41:270.

Tanner, G.W., J. M. Wood, and S.A. Jones. 1992. Cogongrass (/mperata cylindrica) control with glyphosate. Florida
Scientist. 55:112-115.

Terry, P.J., G. Adjers, 1.0. Akobundu, A.U. Anoka, M.E. Drilling, S. Tjitrosemito, and M. Utomo. 1997.
Herbicides and mechanical control of /mperata cylindrica as a first step in grassland rehabilitation. Agroforest. Syst.
36: 151-179.

Tominaga, T. 2003. Growth of seedlings and plants from rhizome pieces of cogongrass (/mperata cylindrica (L.)
Beauv. Weed Biol. Manage. 3:193-195.

Townson, J.K. and R. Butler. 1990. Uptake, translocation and phytotoxicity of imazapyr and glyphosate in /mperata
cylindrica (L.). Raeuschel: effect of herbicide concentration, position of deposit and two methods of direct contact
application. Weed Res. (Oxford) 30:235-243.

Tuomela, K. A. Otsamo, J. Kuusipalo, R. Vuokko, and G. Nikles. 1996. Effect of provenance variation and singling and
pruning on early growth of Acacia mangium Willd. plantation on /mperata cylindrica (L.) Beauv. dominated grassland.
Forest Ecol. Manage. 84:241-249.

Turvey, N.D. 1996. Growth at age 30 months of Acacia and Eucalyptus species planted in /mperata grasslands in
Kalimantan Selatan, Indonesia. Forest Ecol. Manage. 82:185-195.

Udensi, U.E., 1.0. Akobundu, A.O. Ayeni, and D. Chikoye. 1999. Management of cogongrass (/mperata cylindrica)
with velvetbean (Mucuna pruriens var. utilis) and herbicides. Weed Technol. 13:201-8.

Van Loan, A.N., J.R. Meeker and M.C. Minno. 2002. Cogongrass, In: Biological control of invasive plants in the
eastern Unijted States, 413 p., Van Driesche, R., Ed., USDA Forest Service Publication FHTET-2002-04.

22



Cogongrass Management Guide

Van Noordwijk, M., K. Hairiah, S. Partoharjono, R.V. Labios, and D.P. Garrity. 1996. Food-crop-based
production systems as sustainable alternatives for /mperata grasslands? Agroforest. Syst. 36:55-82.

Vayssiere, P. 1957. Les mauvaises herbes en Indo-Malasie. Journal d= agriculture tropicale et de botanique
appliquee. 4:392-401.

Verma, J., B.P. Singh, S.V. Gangal, N. Arora and S. Sridhara. 2000. Purification and partial characterization of a 67-
kD cross-reactive allergen from /mperata cylindrica pollen extract. /nt. Arch. Aller. Imm. 122:251-256.

Versteeg, M.N., F. Amadji, A. Eteka, A. Gogan, and V. Koudokpon. 1998. Farmers= adoptability of Mucuna fallowing
and agroforestry techniques in the coastal savanna of Benin. Agric. Systems. 56:269-287.

Wilcut, J. W., R. R. Dute, B. Truelove, and D. E. Davis. 1988a. Factors limiting distribution of cogongrass, /mperata
cylindrica, and torpedograss, Panicum repens. Weed Sci. 36:577-582.

Wilcut, J. W., B. Truelove, D. E. Davis, and J. C. Williams. 1988b. Temperature factors limiting the spread of
cogongrass (/mperata cylindrica) and torpedograss (Panicum repens). Weed Sci. 36:49-55.

Willard, T.R., J.F. Gaffney, and D.G. Shilling. 1997. Influence of herbicide combinations and application technology on
cogongrass (/mperata cylindrica) control. Weed Technol. 11:76-80.

Willard, T.R., D.G. Shilling, J.F. Gaffney and W.L. Currey. 1996. Mechanical and chemical control of cogongrass
(/mperata cylindrica). Weed Technol. 10:722-726.

Willard, T. R., D. W. Hall, D. G. Shilling, J. A. Lewis, and W. L. Currey. 1990. Cogongrass (/mperata cylindrica)
distribution on Florida highway rights-of-way. Weed Technol. 4:658-660.

Willard, T. R. and D. G. Shilling. 1990. The influence of growth stage and mowing on competition between Paspalum
notatum and I/mperata cylindrica. Trop. Grasslands 24:81-86.

Willard, T.R. 1988. Biology, Ecology and management of cogongrass [/mperata cylindrica (L.) Beauv.]. Ph.D.
dissertation, University of Florida, Gainesville, FL, USA. 113 p.

Yandoc, C., R. Charudattan, and D.G. Shilling. 2004. Suppression of cogongrass (/mperata cylindrica) by a
bioherbicide fungus and plant competition. Weed Sci. 52:649-653.

Yandoc, C. 2001. Biological control of cogongrass, /mperata cylindrica (L.) Beauv. Ph.D. dissertation, University of
Florida, Gainesville, FL, USA. 120 p.

Yandoc, C., R. Charudattan, and D.G. Shilling. 1999. Enhancement of efficacy of Bjpolaris sacchari (E.Butler) Shoem.,
a bioherbicide agent of cogongrass [/mperata cylindrica (L.) Beauv.], with adjuvants. Weed Sci. Soc. America
Abstracts. 39:72.

Yoon, S.J., M. K. Lee, S.H. Sung, and Y.C. Kim. 2006. Neuroprotective 2-(2-Phenyethyl) chromones of /mperata
cylindrica. J. Nat. Prod. 69:290-291.

23



