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INTRODUCTION

Thc scdgc gcnus Kr'/1ur,q'rr corrsists ol '-10 to .15 spccics

dist r ibutcd iu  t lop ical .  suhr t ropical .  anci  wat ' ln  tc l l l [ )eratc

rcgions around thc work l  (Ki ikcnthal  1936;  Tuckcr

lc) l {7) .  This  gcnus o l '  l t lw rh iz .orn l tous pc-rcnrr i i t ls  ( ) r  ccs-
p i tosc annuals is  c l rss i I icc l  in  t .hc largc cosnropol i tan

l 'ur l i ly  Cypcmccac.  N4anv Ar ' / i i r r ,grr  spceics i t rc  consic l -

crcd wccdy (Holnr  c t  a l .  lc . )79:  Tr- rckcr  l9 t t7) .  whi lc  Kr '1-

l itt,qu tr<'rvttsa Stcuclcl is consiclclcd an itnpoltlnt l irr itgc
p lan t  i n  A l l ' r ca  (McNaugh ton  l 9 t J -5 ) .  Thc  n rax in ru rn  d i -
vcrsit l, ot' Kr'11irr,qrr ()ccurs in tropical East At'ricu and

Madagascar ' .  whcrc therc arc -10 to 35 spccics (Haincs

and  [ - yc  l 9 l l J .  K l i kc r t t ha l  l t ) 3 ( r ) .  An  add i t i ona l  l l  t o  l ]

K. t ' l l ingu s; lcc ics occtr r  in  Asia.  two in Austra l ia ;  nonc is

nat ivc to f luro1"rc.  Currcnt ly .  thcrc arc s ix  Kr ' l1r r r ,qrr  spc-

c i cs  kno rvn  i n  t hc  Un i t cc lS ta t cs  ( l hb l c  l ) .  G rccn  ky l l i nga
(Kr l l i t t ,e ,u l t rev i l i t l iu  Rot tb.  # '  KYLBR).  K.  g,nu ' i l l inu

Miq. ,  K.  t tdorut t t  Vahl .  K.  l t r r t r t i lu  Michut tx .  unt l  K.  .s t lu t t -
rnulotu T 'honn.  cx Vahl  arc known lhrr r t  thc cont incnta l

L. ln i tcc l  Stutcs (Kl r tcsz 199- l ) .  Crccn ky l l inga lnd K.r '1 / i r r -
gu nt ' rnoru l r . r  (J .  R.  c t  C ' i .  Forst . )  Dandy cx Hutchi t tson
& Danzrc l  ( -  ( - t ' l tL 'nr .s  kv l l i t tg i t t  Endl .  and c i tcc l  as r ( .

ntor tot ' t 'phul r r  Rot tb.  in  Hol t t t  c t  a l .  [979]) .  comnronly
known as whi tc  ky l l inga.  a l 'c  in t roducci l  wcccls  in  Hlwai i
(Dclahoussayc and Thicrct  1967;  Holm ct  a l .  l9 l9.
Tuckcr  l9 t t7 t  (F igurc I  ) .

Kt ' l l i t rgu pumi lu,  in i t ia l ly  dcscr ibed in thc t i rs t  North
Antcr icar t  l lor i r  by Michaux ( l t t03t .  is  cv idcnt ly  thc only
spccics nat ive to thc cont incnta l  Uni ted States.  Grecn
kyl l inga was establ ishcd in thc Uni tcd States bc l i r re l82l
(El l io t t  lu2 l )  and K. t ' l l ingu rx l r t ratu bc lbre 1t336 (Torrey

I t t36) .  Both havc bccomc widcsprcad in the eastern
Uni tcd Statcs.  cspccia l ly  in  thc southcrn At lant ic  and
Gul f  Coasta l  p la ins.  The i r  d is t r ibut ions and rccent  rangc

R c c c i v c t l  l i r r  p r r b l i c l r t i o u  N l a y  . 1 0 .  1 9 9 7 .  r r r t l  i r t  r c v i s e d  I i r l n r ; \ L r c t r s l  l l .
1  9 9 7 .

-  l l r t l i u t i s t .  l l S I ) r \ / r \ R S .  S o r r l h c r n  W c c d  S c i e  n c c  R ( ' s c l f c h  t l n i l .  S t o n c r  i l l c .
N ' lS  18776:  [ )epu l t rncn t  o l  B iokrc r .  \ ' u ldosr l  S t r tc  [ ] t r i \ f r r i t \ , .  Va l t los t r .  ( iA

- l I ( r 9 t i : I ) e P l r t r n c n (  ( ) l  H o r l i c u l { t r r c - ( l c r r r s o r r I I n i r c r s i t ) . ( ' l c r r r s o r r . S (  ] 9 6 - l " l -
0 .175:  and r \ss is ta r l  l ) ro lcssor .  Nor t l r  ( ' r ro l in i r  S ta tc  L l l l i \ c rs i t \ .  Ra lc i r :h .  N( '
l76q-5-7610.  rcspcc t i  r  c l  r ' .

'  I - c t te rs  l i r l l ou i r tg  th is  s l r t rho l  l l c  r r  WSSA rpprovc t l  eon l |u t r r  co t l t  l l o r r r
( ' r tn l to t i t t ,  t , i . s t  t t l  l l tL ,cd t ,  Rcr  i scd  l9 lJ9 .  Ar  a i lab lc  l ion t  WSSr \ .  U  l0  t :as t
lOth  St rcc ' t .  l -anrcncc .  KS 660.+-+  t t897.

\ \ t c t l  Tcchno logr .  l9 t )7 .  Vr r lu t t t c  I  l : l l l l  l t l l

expansions inc l icatc la tcr  in t r r lduct i ( )ns l ' t t r  K.  g,  t ' t tc  i  I  I  i  t t t t t

and K.  , ; t | rur t ru lutu (Bryst tn and Carter  1991.  l t ) t ) . l :  Bry-

son ct  a l .  l t )9(r :  Dcluhor . tssal 'c  ancl  Thicrct  lc)67.  Fcrrct t

anc l  Schuv l c r  1980 ;  K r l l  l 9 l 3 l :N l ca rs  anc l  l - i bby  l t ) 9 -5 ;

N l cz i  l 9 f i : l ;  Nacz i  c t  a l .  l c )86 :  S ipp l c  l 97 f i :  S r t vdc r

l9t i3 .  l9 t l , l :  Sunclc l l  and Thor las l9 t i t i :  Wcbb ct  a l .

I t ) l t  |  :  Wchb ancl  Dcnrt is  lc)81 :  Wundcr l i r r  l t ) f i l  ) .  Grccn

kyl f  inga i tnd A.  txhtnt tu appl rcnt ly  huvc cot t t inuccl  t t t

sprcad northwar'd and wcst\\ 'r.rrcl. cspcciull) '  us ivcccls tt l.

tur l ' .  p ls turcs.  und r r l i tc lwal 's  (Brvst ln  ancl  Cur lcr  l ( )91.

199 -1 ;  B ryson  c t  u l .  l ! ) 96 :  Joncs  c t  a l .  1993 ) .

DESCBIPTION

Thc taxonorrric historv ol Krll irr.qrr is eottt; l lcr. lt rvus

trcatcd as a suhgcnus o l '  ( \7r t ' r ' r r .s  by Ki ikcnthal  (1916).

Howcvcr. nr()rc rcccltt ly it uas rccognizccl as r.r scltt l ' i-ttc

gcnus closcly all iccl rvith Cr7;r'r 'rr.r in thc tribc Cypcrcac
(Bruhl  1995:  Cioctghchcul  lc)86:  Koyanur lc)u5:  Tuckcr

l9t t - I .  l9 l t7 t .  Thc l i r l lowins cornbin i r l . ion r r l '  charactcr is t ics

distinguishcs Krll i tr,qu l i-otn (\7x'r 'rr.r (including Pt'r 'rztt.r,

M u ri.st ' u,v. J unc c l l  u.s, untl ' l  l  t n r l i  nurrr ) : bicarpcl l i ttc 91'ttoc-
c iur l  wi th b i f id  s ty lc :  b i la tcra l ly  ( la t tcncd achcnc u ' i th

achcnc anglc ac l jaccut  to  rachi l la  ax is ,  and spikc lc t  brsal ly

articr"rlatcd (entirc spikclct separatin{ as a Llnit at nrlrturit l ').

T 'he f i r l lowing is  a gcneral  dcscr ipt i t ln  o1 '  t l tc  gcnus

Kvll ingo hascd on Ki.ike nthal ( 1936). Delahoussayc ancl

Thierct  (1967t .  and Tuckcr  ( l9 t t7) .  Culr rs  i r rc  sn.r (x) th.

sharply  or  b lunt ly  t r iangular  in  cross-scct ion.  Thcre arc

onc to f ive grassl ikc basr l  lcavcs wi th c losc-{ i t t ing
sheath ing bases.  usual ly  shor ter  than thc culm. [ -ca l '
b lades are f la t  r l r  V-shaped in cross-sect ion.  wi th pr( )m-

inent  midr ibs and f ine ly  toothed (especia l ly  d is ta l ly)

margins and keels.  There arc two to tour  lea l l ike in l lo-

resccnce bracts. of varying length. Bracts arc erect.

spreading. or retlexed. Inflorescences are terminal. con-

s is t ing of  one to lbur  sessi lc .  denscly  ovoid.  cy l indrrcal .
spher ica l .  or  dome-shaped spikes (heads) .  There are 1,5

to l-50 spikelets pcr spike, ovatc t() lanccolate. f lattencd.

The spikelct is subtended by a tiny scalelikc bractcole

and a prophyll. There arc two true spikelet scales, the

basal one ferti le and the distal one usuirl ly steri le. The
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WEED TECHNOLOGY

fertile scale is ovate, with two to four lateral nerves; a
smooth, denticulate, or lacerate keeled midrib; and a mu-
cronate or aristate apex. Sterile scale is reduced. Flowers
are highly reduced, inconspicuous, and perfect. Perianth
is lacking. There are one to three stamens, with linear
ribbonlike filaments and linear to oblong-elliptic anthers.
The style is threadlike. There are two stigmas about the
same length as the style. Achene is lenticulaq laterally
compressed, narrowly ovoid to oblong or ellipsoid, usu-
ally about half as long as subtending scale, stipitate, the
surface finely punctate.

Illustrations and a comparison of morphological fea-
tures of Kvllingu species found in the continental United
States are presented in Figure I and Table 2. A dichot-
omous key to the K1'llingu species of the continental
Unitcd Statcs fol lows.

I Plants with rhizomes . . . 2
2 Scale keel toothed; spikes 3 to 7 mm diam,

oval to oblong, one to three per inflores-
c e n c e ;  s t a m e n 1 . . . .  K . b r e v i l o l i u

2 Scale keel smooth; spikes 8 to l0 mm diam,
spherical, one per inflorcscence; stamens
two to three . K. eracillimu

I  P l a n t s  w i t h o u t  r h i z o m e s ,  c e s p i t o s e  . . . . . . .  3
3 Bracts strongly reflcxcd; spikes whitish; ma-

ture achene black; central spike cylindrical;
kcel of scale smooth to rarely denticulate

K. odoratu
3 Bracts spreading; spikes grecn; mature achene

tan to brown; spikes ovoid to subglobose;
keel of scale denticulate to lacerate 4

4 Keel of scale denticulate; spikes I to 3,
ovoid, 3 to 6 mm diam K. pumila

4 Keel of scale lacerate; spikes usually one
(rarely to three), subglobose, 6 to l0 mm
diam . . . .  K. sauumulato

DISTRIBUTION, ECOLOGY, AND BIOLOGY

Green kyllinga, K. grocillimu, K. odorata, and K.
squamulota are pantropical species (Holm et al. 1919
Koyama 1985; Reed 1977; Tucker 1987) and were ap-
parently all introduced into the continental United States
from Asia. The time of introductions is unknown. Be-
cause of the small seed size, these species could have
arrived by a variety of dispersal methods. Following in-
troduction, these Kyl/inga species were likely established
along sandbars and disturbed areas along streams or in
open ruderal sites with adequate moisture. Highly main-
tained, frequently inigated turf in urban areas and on

Volunrc I  l .  lssuc.1 (October-Decernber)  1997

Tuble l. Nomenclature of Ktllinpa snecies of the Unitcd States

Ktllingu brevilitlia Rottb.. Green Kyllinga
Cvperus br t r i . fo l ius (Rottb.)  Endl .

Kvl l inga g.ruci l l i tnu Miq. .  Falsc Circen Kyl l inga
Ct'ptrus hrt't' iIoIius (Rottb.) Hasskarl
Ct'pcru,s brevifltlius (Rottb.) E,ndl. cx Hassk. var. leittlepis (Franch &

Savigy) T.  Koyanra
Crperus hrevilolioides Delahoussayc & Thieret
K. brevifolittides (Dclahoussaye & Thieret) Tuckcr. rtorn. i11cg.

Kt l l in8u nennrul is  (J.  R.  & G. Forst . )  Dandy ex HLttchinson & Danzic l .
wh i r e  Ky l l i nga
() t pt rus frr'//lrgia llndl.

K.t' I I i ngu t t I o rut u Y trhl. Fragrant Kyl I i nga
(..t'ptru.s sc.stluifloru.t (Torrey) Mattf . & Ktikcnth. e x Kiikenth.

K. t l l ingu Trrrar i l i  Michaux.  Tut tcd Kyl l inga
C.tperus tattuilitlius (Steuclel) Dandy
Ctpt'rus tlt'n.sit'ue.spito.sus Mattl'. & Kiikcnth. ex Ktikcnth.
C.tpt ' rus dtn.s i tuts l t i losus Matt l ' .  & Kt iket) th.  cx Kt ikcnth.  \ i t t .  t t td i t , l

(Nccs) Ki ikenth.
K.r' I I i tt.qu lt,rrrril)1irr Stcudcl

Kt l l ingu scl t rumulutu Thonrt .  cx Vahl .  Cocks-colrb Kyl l inga
(\7z,rr r . r  arz l , : l l  (Hochst .  & Stcudcl)  Matt l .  & Ki ikenth.  cx Kt iker t th.

golf courses provides an excellent habitat for continued
dispersal, range expansion, and localized proliferation of
populations. Distribution maps for five species are
shown in Figure 2. These maps are undoubtedly incom-
plete since certain species are expanding their ranges;
e.9., K. grucillimtt has been reported new to nine states
within the past two decades (Bryson and Carter 1994;
Bryson et al. 1996; Ferren and Schuyler 1980; Kral
1981; Mears and Libby 1995; Naczi 1984; Naczi et  al .
1986; Sipple 1978; Snyder 1983, 1984; Sundel l  and
Thomas 1988; Webb et al .  l98l ;  Webb and Dennis
1 9 8 1 ) .

Green kyllinga and K. gracill imu are rhizomatous pe-
rennials, while K. odorattt, K. pumilu, and K. squetmulutu
are annuals or short-lived perennials in warmer climates.
Either whole plants, fragments, or seeds may be dis-
persed. All of these Kyllingd species produce many
readily dispersed seeds. Whole plants or fragments, es-
pecially of green kyllinga and K. grac'illimu, are spread
as contaminants in transported turfgrass sod and sprigs.
A combination of frequent (often daily) inigation and
mowing frequency (three to six times per week) without
removal of clippings, especially around golf course
greens, enhances vegetative reproduction of perennial
Kvllinga species (Yelverton 1996).

Our field observations indicate green kyllinga and K.
gracillima produce culms that fruit below most turfgrass
mowing heights (< 1.25 cm), resulting in a reproductive
advantage over many other weeds. In addition, green
kyllinga and K. gracillimo spread rapidly in turf via rhi-
zome growth. Several factors contribute to the increasing
importance of Kyllinga species as weeds in the south-
eastern United States: (1) increased inigation of turf; (2)
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Figure l .  Achene. scale,  and
K. pwniltt-D: anrJ, K. squamulakr-V.

0.5 mm sPikelets
and achenes

lhuk'(,.,-v\hm 
"
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WEED TECHNOLOGY

Table 2. Morpfurlogical crtnrpat'ison ol' Kr'11llga species in thc continental Unitecl Stares
Character K. hrevilbliu K. srucillimu K. qdorute K. purnilu K. squutnukrto
Rhizomcs

Cu lms '

Inflorescences

Bracts

Spi  kc lcts

Scale keels

Achcncs

Slanrcns

Prcsent

15  t o .10  cm ta l l
I  to 3 hcads.
ovatc t0 obloug.
. j  to 8 rnrn long,
3 to 7 ntnr  widc

S preadi ng
(-irccn

l . l  to .1.2 r r r r r  krr rg.
0 .E  t o  1 .2  n tn t  w idc

De nt icul l tc

Tirn to rleep
rcddish browrr .
broadlv ol'utc (o
oblong (vtr iablc l

I

Prescnt

l2 to .18 cnr ta l l

Sin,s le head.
round,
lJ to l0 rnrn diarrr

S prc-ading

Crecn.
3.5 to .1.6 rnnr long.
1 .2  t o  1 .3  r n rn  w i r l e

Sntootlt

Tan lo browrr
obovatc

2 t() .l

Absent

-5 to 30 cnr ta l l

I to 3 hcads.
cyl indr ical  or  ovoid.
7 to l:l rnrn long.
5 to 7 r l rn widc

Strongl l ' rc l lcxcd

Wh i t i sh ,
2.4 to 3.2 nrm long.
l . l  t o  1 .5  n tn t  w idc

Snrooth or  rarely
dent iculatc

Purpl ish black.  long
ovatc

)

Absent
-l to J0 crn rall

I to -l hcads.
ovoid.
3 to 7 rnm long.
3 to 6 mm wtdc

Spreading

Creen.
1.8 to -1.3 nrrn long.
0 .5  t o  l . l  n r l  w idc

Dcnt iculate

Tan. otrlong to
oblong t runcntc

I  o r  l

Afrsent

6 t0 -16 cm ta l l

I  ( rarc ly to 3) .
su bglobosc.
6 to l0 mm diarn

Spreading

Green.
2.5 to .1.-5 nrnr krng,
0 .8  t o  1 .6  m  w i t l c

Lacerat ,  l ike a cocks
coDtf)

Brown. oblong to
ovi l le .  asytretr ical

2.  rarely I

a change in timing of herbicide application; (3) use of
different or new herbicide.s (i.e.. rcclucecl use of arsonate
herbicides and increased use of preemergence herbicicles
that do not conrrol sedges) (yelverton 1996); (4) in_
creased use of fertil izer; and (5) expansion in the turf_
grass sod industry to meet the increasing demancl for
"instant," well-manicured lawns ancl golf courses.

Green kyllinga and K. gracill imo are rhizomatous pe_
rennials, similar in appearance and clifficult, if not im_
possible. to di.stinguish vegetarively (yelverron 1996).
Collections of fruiting specimens of K. ,grat.il l imo are
prirnarily fioni late August until fiost, indicating this tax_
on's flowering is dependent upon photoperiod. The dis-
tribution of K. gracill imct in the Unitecl States (Figure 2)
suggests it can withstand cooler winter temperatures.
Green kyllinga, K. odrtrata, K. pumila, and K. squemu_

lcttcr flower and produce fruits during the warm months
throughout.their ranges in the continental United States.

Although Kvllingu species are not reported in agro_
nomic field crops in the United Srates, Whitwell and
Smith (1997) reported thenr as weed.s of containerized
nursery plants. Kvllingu species are also frequently
found in lawns and highly mulched, frequently irrigated
flower beds.

Of the Kyllinga species occurring in the continental
United States, only green kyllinga has been assigned a
computer code and common name in Lhe Composite List
of Weeds.' The common names false green kyllinga for
K. gracillima, fragrant kyllinga for K. otlorato, tuftecl
kyllinga for K. pumila, and cocks-comb kyllinga for K.
squumuleta will be proposed to the WSSA Standarclized
Plant Names Subcommittee for consideration as WSSA_
approved common names. These names are derived from
habitat, biology, morphology, ancl other significant di_
agnostic characteristics.
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