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t INTRODUCTION ——-
f i
COLECCION _ HISTo <
Spittlebugs (Homoptera: Cestopidae) are the most widespread and damaging pest
of the most extensive agricuffural activity in the Neowropics, pastures for milk and
hg history and increasing pest slutus in forage grasses
nnd sugar cane, an effective and coordinated IPM program does nos yet exisi One

is o rudi d ding of the variation in spitlebug-forage-
habitat interactions, \.!'I-Il.la] 10 tailoring managcmcnl 1o the diverse geographic and
production systems where grassland spittlebugs occue Fifth instat (A) and teneral adult (B) in spitthe muss

There 1 no ¢ffective IPM for grassland spitthebogs Pl

« Temdency 1o overpeneralinc amang the diversity of
spocies. peners and hatwtal associations

+ Natural hastory of the Grmly » poorly understood

+ Biedopeal miormation for the majonity of
economically mportant speccs 18 lackmg

+ Ditaibed ste-spocific ecolopcal studies are scarce

+ IPM 1ocls are nuduncatary of abscnl
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Spittiebug rymphs and sdull on Arachioris decumisens

———— OBJECTIVES

Fig. 2 Survey methadalogy for spattiehug nymphs and adults

Describe the seasonal popul fluc of spiltlebugs i contrasting

regions of Colombia
——— RESULTS

.

Identify vanation and pancms a1 the level of farm. region, season and year n
nain components of lation ccology » 3 3
Z i P £ - Species Composition. Seven spittlebug species from four genera were detected at
- specics composiion - population synchrony 4
these siles The genus Prosapia was reponed for the first nime m South Amenca
- abundance - veliznism &
because Prosapia simulans was detecied at econormically damagmng levels in the Cauca

- - d Iy 1 5
phenology inicidgnoeiotinatial enmits River Valley (Fig. 3) This species is a poienual threat 1o sugarcane preduction  An
« Based on this information, develop new guidelines for advancing the integrated undescnbed species of the genus Mahanarva was detected  Diversuty was Jowest n the
management of spittlebugs in pasturcs and rangelands highly seasonal sites where one species dominaled. Three species occurred in the

intermediate seasonal site. one in hagh abundance. Diversity was highest in the
continuously humd site where four spccies occurred, two in high abundance (Table

Table | Specics comy % sddult abundance) of spitthebugs i four ¢ g regions of Colon
Canbbeun Coust Iatcrandean Fastern Amazonian
Savannas Regrm Savamnas Prodmont
Species
Highly seasonal Highly scasonal  Intermediste  Contmuously
Sputtichug Samage on Bodhriocklog pertusa {A). Fermisctum clandestimes (B) and Brochiaria docemisrs (C) (unimodal )y (madal ) scasonal B
Aencvlamia leprhor <] == - =
Acnevlamia reduces 100 - 5 -
—— METHODOLOGY
Advriamia varia - - 924 74
Four contrasting regions were developed as model sies for siudymng the field Nk g s - - = !
ecology of grassland spitticbugs These sies vaned fiom 15- 1000 m ¢levation and Prosapis somulans = < & oy
1000-3600_ mm mean annual precipilation under uw‘-_&:dly di!‘fcr:nl seasonal e e - 100 - -
patiens highly scasm\al_wuh umimodal rainfel! (Caribbean Coast Savannas, e = - N 1 25
Bothrigchioa permsa), highly seasonal with bimodal ranfall (Interandean Region. L — 7 .
Brachiaria dictyoneura), intermediate scasonal (Eastern Savannas, Brachariu * Specics found in the arca bul 5ot defected #t srvey sile

decumbens), and coninuously humid (Amazonian Piedmont, B. decumbens) (Fig. 1)

Natural Enemies. Five classes of natural enemies were encountered wn the four
regions predaceous flies, parasitic flies, parasitic nematodes, parasitic mites and funga
entomopathogens  Syrphid fly larvae (Salpingogaster mgra) are the most well-known
and widespread spttlebug natural enemies  Pipunculid (lies were reported for the first
ume parasimzing Now World cercopids (adults). A ol of 75 1solates of fungal
entomapathogens from at least 10 genera (Aspergillus, Beauverwa, Curvularia,
Dactylella, Fusarium, Metarhizium, Paecilomyces. Pemcillium, Sporothrix.
Trichoderma) have been obtained from nymphs or adults of six spittlebug species

Comparative population studies were performed over nvo years in four sites
representing three of these regions At each site, three study plots were established
on a representanive farm. Esch plot was in a separate paddock and maintaned under
the nommal grazing and pasture management regime Spile mass and sweep net
surveys were performed nvice weekly (Fig. 2). All nymphs were determined to
nslar, adulis to sex and species, and narural enemies were censused

o
' COLOMBIA In the comparative population surveys, the three sites highly seasonal for rainfail
Caribbean Coant Savannas experienced the lowest overall incidence of natural enemies. The conlinuousiy wet sie
"""’:’“""“"_‘I"'("l"::"""" experienced the greatest (Table 2)
» Tahle 2 Incidenc of spritlebug natural enenuies (months of year detociad) n four contrasting regions: of Colombia
(;uht:c.;( ot Interandean = Eastern Amazonian
Savannas w-u Savannas Prodmeont
Specics — —_—————
Wighly scascnal  Unghly sesscaal  Intermcdiate  Comtummously
(unimantal) (himetal) scasonal tarmd
3 Fungal entomopathogens = 5 1 5
J Parasitic es { Prpunculidac) = . = =
~
Dept. Canca Sip Cayent Paracitic mites (Erythracidec) 3 6 7 11
Interandean Repe Ama zonian Predmont
Cauca R...“- \ﬁﬁ:\t .xlmlmmmh s Parasitic mematodes (Mermthsdac) 2 - 7 2
. 4 3600
nwym,:::::muu L, Ut Predaceous flies { Asilidac) = . = =
&) Predaceous hes (Syrphidec) . 3 2 7

Fig. | Contrasting tegions for comparative population studies * Encries Sound i the arca bt st detected durng population surveys



Population Fluctuation. Spittlebug nymphs and adults occurred dunng the wer
season and disappeared during the driest periods. The insect survived the dry
season as dormant or diapausing eggs.

The greatest population fluctuations occurred m the most seasonally dry sites based
on (1} complete disappearance of the inseet duning the dry season months and (2)
extreme population peaks during the wet season begmning with the retum of the
rams (Fig. 4). Populauon fluctuations were less pronounced in the miermediate
seasonal site, corresponding 1o the shorter and less severe dry season. Nymphs and
adults were not detected in at least one of the dricsi months of cach year. In the
continuously humid site, nymphs and adults were detecied every menth of the year
corresponding to the lack of a distinct dry season

Population synchrony was greatesi in the scasonal sues where abrupt nymph
population peaks weie paired with consecutive adult population peaks. Such
synchronous populanon peaks were not detectable m the continuously hurmid site
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Fig. 4. Population fuctuation of nymph and adult spitthebugs during two years of study in
three contrasting regions of Colowbia. A) Highly scasonal tmimadal { Canbbean Coast, Dept
Cordoba), B) Highly scasonal unimodal { Caribbean Coast, Dept. Sucre), ©) Intermediate
scasonal (Fastern Savannas, Dept. Metab. D) Commucusly humd { Amazonian Predmeont,
Depr. Caqueti)
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Fig & Population Nuctustion of total nymphs and adults in three paddovks.
Acneolamio reducta, highly seasonal site (Caribbean Coast, Dept. Sucre)
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Fig. 7 Weekly precipitation and phenograms of spittichug nymphs and adults
Horizontal bars isdicate peniad of occurrende of the i stage whike vertical bines
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Phenology. Resolution of population dynamics was greatly enhanced by
considering all study paddocks separately. As an example, population curves of
Sucre 1998 (Caribbean Coast savanna, highly seasonal} were assessed to gauge on-
farm varsation 11 abundance and phenology. In 1erms of abundance, paddock P3
experienced 5-6 times more nymphs and adults than P1 and P2. In terms of
phenology. the first nymph population peak in P3 was not detected in P1 and P2
(Fig. §)

These phenological differences offered strong evidence for rapid colonization of
previously uninfested areas of a farm through adult movement. Initial adul
population peaks in P1 and P2 coincided with the second adult peak i P3, but were
not accompanied by a preceding nymph peak. Adults in P| and P2 were therefore
immigrants. Fires that swept through P and P2 (but not P3) late in the dry season
probably killed the soil-borme eggs: colonizing adults from surrounding unaffecied
areas, such as P3, re-esiablished the local population.

Resoluzion of population dynamics was further enhanced though an assessment of
all spittlebug life stages, not just total nymphs and total adults. This permitted an
nterpretation based on progression of the generation rather than overall population
peaks.

For mstance. in Sucre 1998, P3. there was a clear recrutment of nymphs from one
hife siage to the next up through teneral adulis sull found in the spittle mass. This
was evidence for two large and synchronous inihal generations in this paddock
These contributed Lo four more distinct, but less synchronous, generations.
Generation size also appeared 10 decrease with the progression of the wet seasan
These s1x gencrations matured approximately every .5 months end May, stari
July, mid August, end September, mid November and mid December (Fig. 6)

This detailed analysis led Lo phenograms that graphically depici population and
generanion development in the survey sies. Based on calculations of 50%
accumulated inseci-days for each generation. Aeneolomia reducta on the Caribbean
Coast completed its hie cycle every 43.1 d (#=16) This corresponded very well
with resulis obtaned from greenhouse studies (45 3 d). A reducte 1s therefore the
mosi prolific grassland spittlebug known, achieving six generations in a highly
seasonal environment characterized by 2-3 dry months per year (Fig. 7).

Regioms with low previpitation that 1s highly scasonal
may be charactenzed hy

« Jower incidence of natural encmies

 Jow local diversity of spitticbugs.

= proncunced population uchustions

= hagh population symchrony

Regons with high precipitation that are contmuously
humid may be charactenacd by

+ hugher invidence of natural enemics

« hagh Tocal diversity of spitthchugs

* Jess pronounced population fluctustions

= Jow of no population syichrony

Duusl-parpose production i forest mangins of Amasemas Prolmont
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ABSTRACT Comparative ficld populations sidscs of grassland sptibcbugs were perfoemod
ver 1o years in four contrasting 1égions of Colombia. The metbdokgy was designed 1o
evcribe on-farm. regronal and sasinal vanateon i cortain cormpomcs of population coskogy
o haling specics composion, sbundance, vy achrony, phenskrgy sad astural cacmecy Spathe
ks and 3WECp it mrveys ety performscd Fwos wockly 1 plots cstablishal o roprcsestalive
s Nymphs were Sterminod 0 insiar, adulis to sex and specses, aad satunl oo wore
contmied San clasacs of emcrmnes smd sevem spelchug specaes wers sdests e from Dhose ses

g <
wmnfented arcas of 5 farm hrough adult movement. suggesting that sppression of initial
pogalation fou 15 smportant o managemenl. Al The wite of inlermediate scasonlity, one peaIes
domminaued while two cthers were presal. and population fuctuations aad 1y achrony were

- NEW MANAGEMENT PERSPECTIVES ——

In sites mere seasonal for ranfall. spatial and 1ermporal determunation of carly
season outbreaks is vital. Scouting strategies must focus on nymphs. before the
first generation of mobile adulis. Control tactics should target these foci o
suppress nymph populations and thereby decrease colonization of other non-
nfesied areas and reduce the size of subsequeni generations. Given the extensive
nature of pasture and rangelands. wdentificanon of foci is critical before contro]
teclics such as imensive grazing, mewing, burning and pesticides become pracncal

In sites less seasonal for rainfall. the insect occurs all year round and presents little
population synchrony Control strateges should be based on cultural tactics 10
reduce habitat quality for reproduction and develop Habitat mar such
as grazing management, host plant sclection. resistance and diversification should
be investigaied Wnh enhanced ramnfall and continual presence of the nsect,
deployment of fungal entomepathogens and other natural enemies as agents of
biolegical control will be more feasible

———— CONCLUSIONS

New spitlebug enemies remain to be discovered In particular. there 1s a very high
diversty of fungal entomopathegens that should be exploited, Few spintlcbug
natural enemies have been seriously evaluated as agents of biological control.

High resolution and accuraie mterpretation of local populatian dynarmes depend
on detailed site-specific studies that (1) gauge on-fanm vanability and (2)
discriminate among oll hife stages. Very few regions have this nformation
availabie for guiding the selection and 1argeling of management tactics

+ The wide geographic range where spittlebugs occur as pests of graminoid crops 1s
accomparned by wide variation n spintlebug-forage-habnat interactions thai is
relevant 1o pest stalus, pest ecology and consequently the development of pest
management strategies, Information from more regions must be gathered 10
determne how seasonal rainfall patterns may broadly drive local species diversity.
population dynamics. phenology and the incidence and impact of natural enemies

noicad Inthe vt that Bever expenicncal 2 dry sesson. hoe pedies were SympInG. populatien
Muctuations were farther nohssad and species-spevfi, asd (here wa & contimeous presence of
wymphs and adults, or o populaton vyscheony Local phesslogy way mmost pecciscly dicrmined
thrmgh amaly us of symphal b sagey prmmiting 3 Setasked vabishiog of pogmlaton S dopmcnt
A8 Bumbr of gemerations For iBAASCC LY practatnsas of (rmroiomd sedend wore complated 18
The Rughty scasemal vic Scwpte -4 mermts of drought. Thore was cxccllont conrcapdonce
prmTation Time a1 éxtimated fiorm popuisien fechustrons (41 14) and bology dadies (44.24). la
uten scawrmal for rainfall, wpatial a6 iemporal deterrmmation of carly scason cutbreaks is vital for
directing comtrol tactics ko appress bocal popalatrons befire ibey spread 10 ofber an
ontnbute 10 J* Lews scasonal sites with I post proscace and Litile
Population syachrumy a1 more appropnaic for application of culural cootrol asd deply ment of
i such as fangal




