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ABSTRACT. A sllrv~y on th~ lIS~ orhost plants hy tr~dlopp~rs in plants in ('('/7"I/do

(S('lvanrw) vi,,;gdali~lIl at l\1~~ii-Glla~u (Sao Paulo. Snulh~ash:rn Bra/.il) was mad~.

Fifiy-two spl.:l.:il.:s of tn.:..:horr...:rs w...:r~ ri,,;l:onj~u in assol..:iatioJl with 40 host plant
sp~~i~s from Ol:lohi,,;f I<}XO tn F~hrllary 19M2. 1l1~ famili..:s Aralia~..:a...:. Askral.:l.:a..:.
L...:guminosa..:. l\1alpighial,;~a..:. l\1yt1al,,;..:a..: and Nyt.:taginw..:..:a..: w..:r..: th..: Innsl

commonly lIs,,:u fll)' oviposition. Byrsol1i1lla iI11t!1711l!dia A. Ju:-.s. (l\1alpighiat,;l:a..:) had
th..: high..:st Ilumh..:r of asso,,:ial..:d lr..:..:hopp..:r Slh:t,;i..:s (10 sr..:t,;i..:s). TIll: ahunuant,;..: or

tn..:..:hopp..:r individuals was rdat..:d to th..: hot and rainy s..:ason (froln 0'10h..:r to
F..:hruary). whik during th..: l:old and dry s..:ason (from Man.:h to S~pt~mh(:r) th~r~

was a dl.:~n.:as~ in thl.: Illllnhl.:r ofth...:s~ Hnmnpkra. An~r th~ (X":\"·lIrr~ni.:~ \)f a frost.
f~w adults and nymphs wa~ ohs~rwd OJl th~ host planls for on~ to two mOJlths.
KEY WORDS. H,'mllptaa. M~mhra(ida~. lr~~hllpp~rs. S<lVanna. Bral.il

The treehoppers (Homoptera, Memhracidae) arc phytophagous insects that
suck sap from the host plants showing a preference tin its younger and tender
parts: thus. they arc found at the hase of petioles and veins of leaves. the apical
hranch meristem. intlorescences. and green fruits (HAVILLAND 1925: FUNK­
HOUSER (950).

The tiullily Memhracidae has heen poorly studied in Brazil except for

taxonomic works. The ecological aspects of this group. especially host plant
associations, are relatively unknown. This is particularly true for the region of the
Brazilian cerrado (savanna) (LOPES 1984).

The goals of this work were to assess host plant associations of treehoppers
in the cl'/'rado vegetation, and to investigate the seasonal variation in ahundance.

METHODS

The sampling was done between Octoher, 1980 and Fehruary, 1982, in an
area of cerrado of the Reserva Biologica de Moji-Gua<;:u (RBMG, Sao Paulo)
22°11-18'5, 47"07-10·W. (EtTEN 1971). Nine transects were installed distancing
about 100m from each other (Fig. I). The transects 1 to 3 were ahout 200m long,
while the rest were ahout 500m long. The marked plants, selected at random,
ranged from a minimum height of 30-40cm and a maximum height of200cm. The
distanCe hetween each plant along the transects ranged from 0.5m to 3.0m. There

1) D~partatll~nto tk Binlogia. C~l1tro d~ Ci~Jll,.:ias Bioh'gi..:as. Univ...:rsidad...: F~(kral tk Santa Catarina.
Caixa Postal 476. XX040-'!(Xl FlnrialHlpnlis. Sanla Catarina. Brasil.
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Fig. 1. Maps showing (A) the Sao Paulo state and the location of Moji-Guayu City, and
(B) the Reserva Biol6gica de Moji-Guayu (RBMG) with the nine transects installed at the
Setor de Ensino (SE).

were up to 50 individuals in the first three transects, and about 150 individuals in
transects 4 to 9, adding up to 1025 marked plants observed. Five surveys were
made on the plants throughout the 17 months of the work. At the tirst survey the
following data were recorded for each plant: code number of the plant; date;
species; height; phenologic state (vegetative, flowers and/or fruits); absence or
presence of treehoppers (nymphs and/or adults). During the following surveys the
same data were recorded, except the plant species and its height. The treehoppers
were identified in the t1eld or collected manually to be identified later. The transects
were assembled at the Setor de Ensino (SE) of the RBMG, in accordance to the
directions of VUONO er (Ii. (1981).

The frequency of treehoppers on host plants was calculated by the relation
below:

number of plants of species i with treehopper . 100
number of plants of species i . 5 surveys
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A total of 1025 plants, belonging to 93 different species, were marked.
Tahle I shows the recorded plant species, the numher of individuals of each plant
species and their associated treehopper species.

Of the 93 plant species examined, 40 (43 %) were ohserved with treehop­
pers. On 17 of these latter ones, adults, eggs and nymphs were found while on 23
plant species only adults were found.

The plant families most frequently used hy treehoppers for oviposition in
the cerrado are: Araliaceae; Asteraceae; Leguminosae; Malpighiaceae; Myr­
taceae; and yctaginaceae. Of the 16 treehopper species ohserved and/or collected,
II were found as eggs and/or nymphs, enahling the estahlishment of ovipositional
hosts for 42.3 % of treehoppers. Two of the families listed ahove - Asteraceae and
Leguminosae - are cited hy FUNKHOUSER (1917, 1950) as heing among the most
used families t(Jr oviposition in temperate regions. In addition to the ahove families,
STRUMPEL (1972) mentions that South American treehoppers can he found on the
families Flacourtiaceae, Guttiferae, Melastomataceae, Monimiaceae, Ruhiaceae,
Sapindaceae, and Solanaceae, all of them represented in the cerrado.

For the 40 plant specieS (Tah. II), disregarding the ones represented hy
only one or two individuals in the transects, the most commonly used plant species
by treehoppers were: Byrsofl;lIIl1 illlerllledill A. Juss. (Malpighiaceae) (36.00%);
Eupa{()riUlII IIIl1Xilllilialli Schrad. ex DC. (Asteraceae) (11.05 %); Sipllrtlfla
guiafleflsis Auhl. (Monimiaceae) (10.00%); Eugeflill hilllargillllfil DC. (M
yrtaceae) (17.14%); Neea lheifera Oerst. (Nyctaginaceae) (14.84%); Guapira
floxia (Netto) Lundell (Nyctaginaceae) (11.11 %); Gochl/(uill pulchra Cahr.
(Asteraceae) (10.83%); GOc!II/l/1ia harms;; Cabr. (Asteraceae) (10.67%); and
Myrc;a alho-10/1/{'1/10Sll DC. (M yrtaceae) ( 10.00 %). Each of the remaining species
had association levels hellow 10.00 %.

Byrsol/illlll illlerllled;a, a species of hroad geographic distrihution (LORENZI
1981), hears flowers and fruits during eight months of the year. Since many
treehoppers appear to ked preferentially on peduncles, this may explain why this
host presents a greater abundance of treehopper species. B. ifllenlledia has ten
associated treehopper species, tollowed hy G. harwsii (seven species), G. pulchra
(five species). N. lheifera (four species), and E. I/wxillli!ialli (three species) (Tab.
1Il ).

Some treehopper species have a strong association with certain host plants
while others do not (Tah. IV), therefore heing accounted as mild polyphagous
(WOOD 1993). Individuals of Guayaquila x;fih;as (Fahricius, 1803) were found in
an almost exclusive association with D;dYIIIOfilll/(u 1';I/O.1'l1l1/ (Cham. & Schlecht)
March (Araliaceae); Ereclll;lI sp. 2 associated mainly with Guapira noxia and Neea
theikra, hoth helonging to the family Nyctaginaceae, and also associated with
Byrsoflilllll ifllenlledia; Tylopelw sp. I associated with M;col/;a alhiCllfls (Sw.)
Triana (Melastomataceae), and Cypltollia ('apra Burmeister, 1833 associated
almost exclusively with species of the family Asteraceae, notedly EuplllOriulII
I/uuilllil;afli. Asteraceae seems also to he the family of preference for Bolhol/ow
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Table I. Species of cerrado plants studied at the Reserva Biol6gica de Moji-Gua<;u. Bet ween
brackets is the number of individuals marked. On the column of treehoppers species••
means only adults present, and means eggs and/or nymphs.

Monocotyledoneae

Arecaceae

AttalelJ humills Mart. (61

Bucia leiospatha (Mart.) Becc. (41

DiplorhemlUm campesrre Mart. (3)

Syagrus flexuosa (Mart.) Becc. (7)

DIcotyledoneae

Annonaceae

Annona coriacea Mart. 121
Xy/apllJ aroma rica I Lam.) Marl, ('8)

Apocynaceae

Aspidosperma romenrosum MatL 1551

Hancofm8 spec/osa Gomez (31

ArallBceae

Didymopanax macrocarpum (Cham. & Schlecht.! Seem (12)

Didymopanax vinosum (Cham. & Schlecht.! March (271

Asteraceae

Bacchans dracunculifolia DC. (8)

Eremanthus sphaerocephalus Baker (11

Eupatorium maxlmillam Schrad. ex DC. (19)

Eupatorium squahdum DC. (21

Eupatorium vaurhierianum DC. (1}

Gochnatia barrosii Cabr. 130)

Gochnatla pu/chra Cabr. 124}

Piptocarpha rotllndifolia (Less.) Baker (8}

Vernonia ferrugmea Less. (11

Vernoma rubnramea MatL (1 7)

Blgnoolaceae

Arrabldaea brachypoda (DC.1 Bur. 16l

TabebUia carlflba (Mart.l Bur. 121}

TabebUill ochracea (Charn.} StandI. (29}

Zeyhera dlglUJlIs (Vell.l Hoehne III

Bombacaceae

EriotheclJ gracllipes (Schum.) A. Robyns (8)

Pseudobombax /ongd/orum (Schum.) A. Robyns (31

Burseraceae

ProtIUm heptaphyllum IAubt.l MarCh (1)

Caryocaraceae

Caryocsr brasiliense Camb. 11)

Revta bras. Zool. 12 (3): 595 - 608. 1995

Treehopper speCIes

Cyphom8 capra (Burmeister, 1S331 •

Membracis dorsata Fabnclus, 1803

Membracis tectJ(}eNJ OlIVIer, 1792 ••

Guayaqui/a xiphias (FabricIus, la03)

Membracis rich ten Fonseca, 1949 ~

Guavaqui/a xiphias ••

Bo/bonota melaena (Germar, 18351

Cyphoma capra •

Cyphonia clavata (FabricIus, 17871

Cyphonia capra •

Bo/bonota birubercu/ata Star, 1858

Bo/bonota melaena ••

Ceresa sp. 1 ~

Cyphonia capra •

Enchenopa graciliS IGermar, 1821) ••

Erechtls sp. 2 ~.

Membrscis tectlgera •

Bo/bonots bltubercu/ata

Bo/bonots melaena·

Guayaqui/a xiph/as ~

Hypsoprora albopleura Fonseca, 1933 •

Membracis tec tigera ••

Bolbonota melaena ••

Amastrls sakaklbarai Broomfield, 1976 •

Bolbonota melaena •

Cyphoma capra •

Cyphoma sp.•

GuayaQuila X/ph,llS •

ICont.)
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Ole otyledo neae

Celastraceae

Austrop/~ncklapopulnea (Reiss.) Lund. 131

Chrvsobalanaceae

Couepl8 granddlora (Mart. & Zucc.) Benth. (41

Connaraceae

Connarus suberosus Planch. 1261

Dillenl8ceae

Davilla f!/f/prica 51. Hd. (2)

Ebenaceae

Dyosplros hlspida DC. (521

Erythroxvlaceae

ErythroxyJum campesrre 51. HI!. III

Erythroxylum suberosum 51. HI!. (15)

ErythroxyJum tortuosum Mart. (34)

Euphorbl8ceae

Pera gJabrata Poepp. ex Badl. (1)

Flacourtl8ceae

Caseana sylvescns Sw. (34)

Guttlferae

KleJmeyera COfldcea ISpr.1 Mart. III

Kle/meyef7!f vaflablhs Mart. 1101

Legumlnosae ICaesalpmaceael

Bauhmla holophylJa Steud. (611

Cassia ehrysocarpa Desv. 1131

Copadera langsdorf!1I Des f. (21

Dlmorphandra mollis Bent h. 1131

Legumtnasae IMlmosaceael

Anadenanthera !alcata I Benth.l Speg. (101

EnteroloblLlm gummlferum (Mart.) Macbr. III

Stryphnodendron adstrmgens (Mart.) Cov. 13l

Legumll"losae (Papillonaceael

Acosmwrn dasyearpum (Vag. I Yak. (211

Acosnuum sube/egans {Mohll Yak. flOI

AndIra humllls Matt. f31

Bowdlchla vfrglllOldes H .B. K. t21

Maehaeflum acutlfo/lum Vog. 111

Placypodlum elegans Vag. (4)

Vatafrea macrocarpa !Ber"lth. \ Ducke ! II

Loganlaceae

Strychnos pseudoqwna St. ,-iiI. (21

Malplghtaceae

Bamsteflopsls vdflabil,s Gats 131

ByrsonmJ8 coccoloblfolla ISpr.l Kunth (141

Byrsomma mtermed,a A. Juss. t201

Treehopper sp~cles

Amastrls sakaklbaral •

Ceresa sp. 1 •

Tylopelta monsrrosa FSHmalTe, , 846 ..

Cvphoma capra'

Amastns sakaklbardJ •

Leloscyta sp .•

Membracis richter;

Enchenopa monoceros fGermar, 18211 •

CalJoconophora argentlPenms Dietrich, 1991

Ceres a sp. 1 •

Enchenopa concolor FaHmalre, 1846 •

Enchenopa gracIlis' •

Membracis tee tlgera

Ceresa sp. 1 •

Cyphoma capra'

Cyphoma clavata

Enchenopa sp. 3 •

Enchenopa gracIlis'

Enchenopa sp. 3 .

Procyrta pectoralis {Fabrtclus, 18031 •

Tylopelta sp. 1 •

Ceresa sp. 1

Enchenopa gracilis'

Amascns sakaklbarai •

Enchenopa gracIlis ••

Amastfls sakaklbaral •

Bolbonota melaena' •

(Cant.)
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Table I. Continuation.

Dicotyledoneae

Byrsonima intermedl8 A. Juss. (201 (conU

Byrsomma verbasclfoha L. Rich. (31

Heteroptens byrsommlfol18 A. Juss. (1)

Melastomataceae

Leandra lacunosa Cogn. lSI

Mlcoma alb/cans (Sw.) Tuana (461

M,coma rublglnosa IBonpl.l DC. {51
Monlmlaceae

Siparuna gwanenSJS Aubl. (6)

Moraceae
Bros/mum gaud/chat/dll Tree. (31

Ficus citrifolia P. Miller (11

Myrslnaceae

Rapanea gUianensJs Aubl. (35)

Rapanea lanclfo!la Mez (7)

Myrtaceae

CampOmaneSJ8 cambessedeana Berg (23)

Eugema aurata Berg (4)

Eugema blmargmara DC. (71

Eugenia livlda Berg (2)

MyrCJ8 albo-romentosa DC. (141

Myrcia lingua Berg (6)

Myrcia tomenroSd tAubl.1 DC. (1)

Nyctaglnaceae

Guaplra nOXI8 (Netto) Lundell (9)

Neea thelfera Gerst. 1311

Ochnaceae

Ouratea spectabills (MarLl Engl. (171

Opillaceae

Agonandra brasiliensIs Miers (4)

Proteaceae

Roupala montana Aubl. 191

Rublaceae

Pallcourea rig/da H.B.K. (7)

Rudgea viburn/oldes (Cham.) Benth. OJ

Tocoyena brasIlienSIS Mart. (3)

Tocoyena formosa (Cham. & Schlecht.J K. Schum. 1101

Revta bras. Zool. 12 (3): 595 - 608. 1995

Treehopper species

Enchenopa gracilis •.

Enchenopa monoceros· •

Enchenopa sp. 3 •

Erechtla sp. 2 ••

Hypsoprora alboplellra •

Leloscyta sp.••

Tylopelta monstrosa

Tylopelta sp. 2 •

Bo/bonota blruberculata

Calloconophora argentlpenms •

MembraCis tee tigers

Tylope/ta sp. 1 '"

Erechtla sp. , •

Sphongophorlls sp.

Amastns sakakfbara/ •

Amastris sakakibaral •

Enchenopa gracilis' •

Erechtia sp. 2 ••

Cyphoma capra •

Erechtla sp. 2 ••

LelOscyta sp..•

Erechtia sp. 2 •
Ceresa sp. 1 •

Bo/bonota melaena'

Ceresa sp. 1 •

Erecht/d sp. 2 ••

AmasCfls sakaklbaral •

Bo/bonota melaena •

Erechtla sp. 2 ••

Ty/ope/ta monstrosa

Ceresa sp. 1 •

Metcalflella cent/sa lGermar, 1835) ,.

Enchenopa monoceros'

LOPES

(Cant.)
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Dicotyledoneae

Sapmdaceae

Serjania erecta Radlk. (4)

Sapotaceae

Pouteria ramiflora lMarLl Radlk. (31

Solanaceae

Solanum Iycocarpum St. Hd. (1l

Styracaceae

Styrax ferrugineus Nees & Mart. l201

Verbenaceae
Aegiphila Ihotskyana Cham. (4}

L1pp;a salviifolia Cham. (S)

Vochystaceae

Qualea grand/ffora Mart. (21)

Quatea multiflora Mart. (9)

Vochysia tucanorum (Spr.l Mart. (71

Treehopper species

Bo/bonoea melaena •

Ceresa sp. 1 •

Cyphonia capra'

£nchenoPd sp. 3 •

Erechtia sp. 2

hifuherculllfil St~l1, 1858 and B. I/Ielilel/ll (Germar, 1835) - again Eupaforium
11/1Uil/li/illl/i, GOChl/llfill hllrrosii and G. pulchra.

Several treehopper species are restricted to only a few host plants, which
are usually of the same family (BRUES 1972). Nevertheless, these treehoppers
cannot he considered strictly monophagous hecause, according to WOOD (1993),
this category is restricted to species associated with one single species of host plant
throughout its geographic distrihution. This category is hetter applied to treehop­
pers of temperate zones, since tropical treehoppers tend to: he polyphagous, use
perenial or semi-perenial host plants, he social, he associated with ant mutualists
and he multivoltine (WOOD 1984, 1993).

The species Ellfy/ill !Jllclrilll/ll (Germar, 1833), a temperate region treehop­
per studied by WOOD (1977) in Ohio (U. S.A.), could only he found on Asteraceae.
MATAUSCH (1910) states that the species of Ellfy/ia only occur on Asteraceae and
specially on species of EUf!lIToriulI/. At the cermdo of the RBMG and at Morro do
Ferro (Po<,;os de Caldas, Minas Gerais) (personal ohservation), Ellfy/ia gemm(/{a
(Germar, 1811) was collected primarily on Asteraceae (Amhrosia polysllIchill
DC., Gochnlllill hllrrosii, Mikllnill cordi{o/ill (L.F,), Mikllnill sp., Senecio sp.,
and Viguiem sp.), hut was also recorded twice on SOlllll/lIl/ ailll/lhllllt D. Don.
(Solanaceae), An extreme case of treehopper feeding specialization are the three
genera of the Centrodontini (Memhracinae), which feed exclusively of LlIrrea
fridenfllfll (Sess~ & Mo~. ex DC.) Cov. (Zygophyllaceae) (DEITZ 1975).

Many species of treehoppers herein studied are very polyphagous and utilize
a variety of host plants. CereslI sp. I was sampled on nine species of host plants,
which helonged to seven plant families; AlI/lIslris slIkllkihal'lli Broomfield, 1976
was sampled on eight species of plants of six families, and Encllenof!lI gl'llcili.l'
(Germar, 1811) associated with seven species of plants of four families, and even
with oviposition on almost all seven species mentioned. DIETRICH & DEITZ (1991)
and WOOD (1993) have stated tha.t the genera Bolhol/ora Amyot & Serville, 1843,
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Callo(,ol/op!70/"{/ Dietrich, 1991 and Guayaqui/a Goding, 1920 can he considered
generalists since many species arc associated with two or more plant families.
Though the treehoppers Bo/hol/Ola lIIe/ael/a, Cyp!lol/ia capra and Erec!llia sp. 2
have heen ohserved in association with nine, nine and eight different species of
host plants, respectively, they appear to generally cxhihit a localized preference
for ,iust a few species of the same plant family (Tah. IV).

Table II. Treehopper host plants and the frequency of treehoppers on them. Between
brackets IS the number of individuals marked of each plant species. Each individual was
examined five times.

Host plants

Byrsonima intermedia (201
Eupatorium maximiliani (19)
Eupatorium squalidum (2)
Heteropteris byrsonimifolia (11
Machaerium acutifolium (1 )
Myrcia tomentosa (1 )

Pera glabrata (1 )

Siparuna guianensis (61
Vatairea macrocarpa (11
Eugenia bimarginata (7)

Neea theifera (31 )
Guapira noxia (9)

Gochnatia pulchra (24)
Gochnatm baffosJ (301
Myrcia albo-tomentosa (141
Vernonia rubriramea (17)

Didymopanax vinosum (27)
Byrsomima coccolobifolia (14)
Butia leiospatha (4)
Didymopanax macrocarpum (12)
Platypodium elegans (4)
Miconia albicans (46)
Anadenanthera falcata (10)
Styrax feffugineus (20)
Ouratea spectabilis (17)
Affabidaea brachypoda (61
Myrcia lingua (61
Bauhinia holoph yl/a (611
Acosmium dasycarpum (21)
Rudgea viburnioides (7)
Piptocarpha rotundifolia (8)
Connarus suberosus (261
Qualea multiflora (9)
Xylopia aromatica (18)
Kielmeyera variabilis (10)
Cassia chrysocarpa (1 3)

Dimorphandra mollis (13)
Casearia sylvestris (34)
Erythroxylum tortuosum (34)
Campomanesia cambessedeana (23)
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Frequency of treehoppers (%)

36.00
21.05
20.00
20.00
20.00
20.00
20.00
20.00
20.00
17.14
14.84
11 .11
10.83
10.67
10.00

8.24
8.15
5.71
5.00
5.00
5.00
4.35
4.00
4.00
3.53
3.33
3.33
2.95
2.86
2.86
2.50
2.31
2.22
2.22
2.00
1.54
1.54
1.18
1.18
0.87
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Table III. Most frequent host plants for treehoppers In the Reserva Biologica de Moji-Gua<;:u.
Between brackets is the number of observations for each species of tree hopper.

Host plams

Byrsomma mtermed'8

Gochnatia barrosii

Gochnatia pulchra

Neea theifera

Eupatorium maxlmlliani

Treehopper specIes

Ty/ope/ta monsrrosa nOl, Erechtl8 sp. 2 l81. Enchenopa monoceros (6). Amastns
Sdka/<lbaral l31. Bolbonora melaena (3), Leloscyta sp. (2), Enchenopa gfi!fcills (' 1.
Enchenopa sp. 3 (1), Hypsoprora sp. (1), Ty/ope/ta sp. 2 (1)

Bolbonota melaena l7l, Ceresa sp. 1 (3), Enchenopa gracilis l21. Bolbonota bltubercular8
II I, Cyphomd capra (1), Erechrl8 sp. 2 (1), Membracis rectlgera 11)

Bolbonora melaena (8). 8o/bonoea bltubercufata (21. GuayaqUfla x/ph/as (1), Hypsoprora
albopfeura (11. MembracIs tectlgera f 1)

Erechlllt sp. 2 (201. Amastris sakak/bann (11. Bo/bonot~ melaena (11. Tylopelta
monstrosa (1)

Cyphonia capra (131. Bolbonota melaena (61. Cyphonia clavata (11

Table IV. Feeding preferences for some treehopper species at the Reserva Biologica de
Moji-Guayu. Between brackets is the number of times that the treehopper species was
recorded on the host plant.

Treehopper speCies

Bo/bonota melaena

Cyphoma capra

Erecht/a sp. 2

Gua yaquI/a xiphlas

Bo/bonota bltt/bereu/ata

Ty/ope/ta sp. 1

Ereeht/a sp. 1

Host plants

Gochnat/a pulchra {Sl, Gochnatla barrosii (7), Eupatonum maximlliam t61. Byrsonima
mtermedla (31, Guap/fd nox/a (1 I, Neea thelfera (11, P/ptocarpha rorundlfo/ia Ill, Styrax
ferrugmeus {1}, Vernoma rubf/ramea \1)

Eupatonum max/millam (131, Vernonia rubnramea (41. Erythroxy/um tortuosum (21.
Eupatonum squalldum 121, Butla /elospatha '11. D/morphandra mo/lls Ill, Gochnatla
barrOSli (1), Myrcla a/bo-tomentoSif '1 I, Styrax ferrugmeus (1 i

Neea thelfera 1201. Byrsonlma mtermedla (81, Guaplfa noxla (31, Myrc/a albo-tomentosa
131, Eugenia bm'ldrgmata (11. GochnatJa barros/i Ill. Myrcla Imgua /11, Qualea multiflora
111

Dldymopanax vmosum (111. Dldymopanax macroearpum !21, Arrabldaea brachypoda Ii l.
Gochna tla pulchra III

Gochnatla pulchra f21. Gochnatld barroslI Ill. Heteroptens byrsommlfolJa III

Mleoma alb/cans (8), Maehaenum acvtlfollum t' 1

Siparuna gwanenSlS {S)

The percentage of plants with treehoppers tends to increase during the rainy
season, from Octoher to Fehruary every year, and tends to fall to low numhcrs
from March to Septemher. when the weather is drier and colder (Fig. 2). During
the rainy season there is a higher rate of plants sprouting anew, tlowering and
fruiting on cerrado (RIZZI I 1979). These events are suitahle for feeding and
hreeding for the adult treehoppcrs. TSAI & Kopp (1981), in their study on two
species of treehoppers (AcLlfalis (ar(arm Say, 1830 and Micru(a/is lIIalleifera
Fowler, 1895), in the suhtropical region of Florida (U.S.A.). have verified that
theSe treehoppers, like the ones in the present work, are less ahundant during tall
(Septemhcr to Decemher on the North Hemisphere). WOOD (1976) suggests
synchronism hetween the lit~ history timing of P/a(yco(is \,i(({/({/ Fahricius, 1803
and the growth pattern of its host plant, Quercus sp.: this treehoppcr has two yearly
generations, each of them heing in direct temporal association with one of the two
fases of seasonal growth of the host plant.

In tigure 2 one can clearly SeC: a decrease in the percentage of plants with
nymphs along the summa of 1981. This may suggest a decrease in the numher of
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Fig. 2. Climatic data and frequency of the presence of treehoppers on cerrado plants of
Reserva Biologica de Moji-Gua9u. (A) Total precipitation for each month; (B) maximal
temperature (doted line) and minimal temperature (continuous line) for each month; (C)
frequency of the presence of nymphs (broken line) and adults (continuous line). In C, close
to the abscissa is the number of plants studied in each month. No observations were made
in November, 1980.
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nymphs. The weather data of this season (Decemher, 1980 to March, 1981) show
high levels of precipitation and high levels of minimal (ahove 15 u C) and higher
maximallcmperature. These climatic factors may promote hiotic mortality factors
(pathogens, specially fungi and entomophagous insects, whether parasites or
predators) (DEBACH 1964: HUFFAKER & MESSENGER 1976). Although the lite
histories of individual treehopper species were not analysed here, mortality of
nymphs and adult treehoppers due to mycotic diseases were ohserved. In the same
way, predation and parasitism were ohserved in the studied area, apparently
contrihuting to the reduction of treehoppers.

The marked decrease in the frequency of adult treehoppers in host plants
in the cerrado during August, 1981, was prohahly due to a frost that occurred
along the last days of July of that year. Considering that this decrease hcgan well
hcfore August and that immediately atierwards it was followed hy a marked
recuperation in the frequency of adult treehoppers, seemingly the frost had just a
lcmporary effect, though intense, on the fauna of these homoplcra. It is suggested
(Dr. T. K. Wood, personal communication) that some eggs may have heen dormant
and hatched with increasing temperature. FUNKHOUSER (1917), in a work carried
out in a temperate zone. points out that frost can killtreehoppers, while GOTW ALD
(1968) shows that the numher of individuals of Val/dl/zea arqua{a Say, 1830
decreases in winter, though he docs not explain the cause of this populational
decline.

Also, frosts in suhtropical carados may indirectly alter the life cycle of
the treehoppers, considering that the harm caused to the host plants can he severe
(SILBERBAUER-GoTTsBERGER eI al. 1977). During the weeks that immediately
t<)lIowed the frost at the RBMG, it was ohserved the occurrence of hlackening and
tailing of the foliage of most of the plants. Though they might have suffered some
harm due to the frost, some plant species did not loose leaves. Among these, the
most prominent were the species of the families Aslcraceae and Myrtaceae.
SILBERBAUER-GoTTSBERGER e{ al. (1977) have classified as "mildly harmed" hy
frosts the plants of the tiunily Myrtaceae, which were studied at a cerrado close
to the city of Botucatu (Sao Paulo). From one and a half to two months after the
frost almost all plants of the cerrado at the RBMG were sprouting anew.

Concerning the treehopper nymphs, the greater ahundance occurred
through Decemher. 1980, and January, 1981. followed hy a quick reduction during
tall. After the frost in July, 1981, lew plants exhihit nymphs and these frequencies
were not the same as the preceding year, while the frequencies of adults were.
One should note that some species of plants sun~red severely the effects of the
frost, only sprouting again after two months. Thus, through the months following
the frost. in addition to a t~wer numher of adults, it seems that there were also
less host plants suitahle for oviposition and to sustain treehopper nymphs.

FUNKHOUSER (1917) and WOOD & PATTON (197 I) suggest that most of the
species of treehoppers living in temperate regions overwinter as eggs. In fact,
many temperate treehoppers have lite histories that are tightly coordenated with
the phenology of their host plants (WOOD 1993). Hence. the treehoppers and their
host plants arc well adapted to survive severe adverse climatic conditions. This

Revta bras. Zoo!. 12 (3): 595 - 608. 1995



606 LOPES

situation is in contrast to what is known ahout tropical and suhtropical treehoppers.
which tend to hreed throughout the whole year. or to endure the advase seasons
as adults (WOOD 1984, (993).

CONCLUSIONS

The moderate: degree of host specialization among the treehopper species
suggests that the distrihution of some of them rdlects the distrihution of suitahle
host plants in the cerrado.

There is neither strong evidence supporting seasonal di fferences in the
richness of the treehoppers in the community studied, nor for significant differ­
ences in the composition of the community of treehoppers hctween winter and
summer. The:se: results argue: against the ide:a of a se:asonal spe:cialization whe:re
the same: or ditle:re:nt re:source:s are: used hy diverse spe:cie:s in the: different seasons
of the year. The results also suggest that adult individuals of the more characteristic
species of the community are adive throughout the year, apparently without
depending on diapause or dormancy during the immature stages - particularly eggs
- during the less favorahle periods of the year.

There seems to he a specialization. or at least a prd"crence, in the studie:d
community of treehoppers, for certain families of host plants and, among the:se,
for some: speci tic species. That means that certain species of treehoppers can he
found almost exclusively associated with one to a few specie:s of plants, generally
of the same hotanical hllnil y. On the other hand. there are other non-special ist
species of tree:hoppers that can he: t(llllld on several plant species, almost always
belonging to distinct families.
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