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ABSTRACT - The aim of this study was to evaluate the resistan®& aoiziziensisclones to the spittlebug specigsois
schachandMahanarva spectabili§ogether with the cultivar MaranduB( brizantha and the pogenies 77s, 85s and 106s

as controls, 7B. ruziziensisclones were evaluated in a randomized block design. Six spittlebug eggs about to hatch were
artificially infested and 40 days later evaluated for the percentage of surviving nymphs and plant damage based on a rating
scale. Analysis of variance identified significant differences for nymph survival and plant damage of both spittlebug species.
Since nymph survival and damage scores of the clones 100, 95, 19, 42, 93, 4, 92, 47, 26, 63, and 58 were similar to Marandu,
these can be considered resistant to insect pests. These results, besides demonstrating the existence of genetic variability for
a possible selection, offer hope for an identificatioB ofuziziensisspittlebug-resistant genotypes.

Key words: Forage breedinglahanarva spectabilis, Deois schaglfant resistance.

INTRODUCTION (Miles et al. 2006, Sotelo et al. 2008). This strong concern
Forage grasses of the genBsachiaria were is due to the severe damage caused by the sucking of

introduced in Brazil in the mid-1960"s and rapidl>)1ymph and aduIF insects fr(?m the h.o.st plant, among
expanded throughout the country due to their gre&fhe_r factorsAt high population densities, adult bugs
adaptability to various soil types, aside from th&an induce the death of the above-ground part of plants,

favorable agronomic characteristics that make theffducing dry matter and forage qualfynong the most
cultivation attractive (Wnzl et al. 2001 and/enz! et frequent species in southeastern Brazil are those of the
al.2003, Rao et al. 2006). generaMahanarva(Auad et al. 2007) anideois Since
Among the Brachiaria species grown in Brazilthe chemical control of insect pests is economically
B. ruziziensisis the only diploid species and hasunfeasible, the search for spittlebug-resistant
sexual reproduction, allowing selection andlenotypes is the most indicated control method.
recombination of superior genotypes (Souza  Afteryears of research on the interaction of insect
Sobrinho 2005). Howeverdespite the good pest species witlB. decumbensB ruziziensisand B.
palatability and forage qualityit is susceptible to brizantha the first two were determined as standards
spittlebugs (Lascano and Euclides 1996, Keller-Greiof susceptibility and the latter of resistancal@fio et
et al. 1996, Souza Sobrinho 2005, Sotelo et al. 20083l. 1997, Cardona et al. 2004). Howeemsidering the
Spittlebugs are considered the main pests afenetic variability withirB. ruziziensidor yield-related
forage crops, particularly of the gen@sachiaria and forage quality traits (Souza Sobrinho et al. 2009)
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the search for genotypes less susceptible to spittlebRESULTSAND DISCUSSION
infestation should be prioritized. The purpose of this

. The analysis of variance identified significant
study was therefore to evaluate the resistance 81‘ .
o : : . ) ifferences of the clones, for nymph survival as well
B.ruziziensisclones to the spittlebug speciB®ois

. as damage level, showing the existence of genetic
schachand Mahanarva spectabilis o T .
variability amongB. ruziziensiclones for resistance
to Mahanarva spectabilisand Deois schach The
MATERIAL AND METHODS effect of spittlebugs was also significant indicating

The experiment was carried out in a greenhoudf@t these influenced the clones féifently. The
of Embrapa Gado de Leite, in Juiz de Fora (MG), whefgteraction between clones and species was however
71B. ruziziensislones were evaluatetbgether with NOt significant for both traits, showing that the
the resistant contratultivar Marandu B. brizanthg ~Performance of thé. ruziziensisclones under the
(Miles et al. 2006) and the progenies 77s, 85s and 106955§ack of the insect pests studied is consistent. For
selected as resistant in previous trials. The experimeififS reason, and due to the need for identification and
was arranged in a completely randomized block desigﬁglection of genetic resistance to the different species,
with five replications. Each unit (PVC tube, diameter $he results are presented and discussed based on the
cm, heigh®8 cm) contained one plant. means of the two spittlebug species evaluated.
Seedlings were produced by cloning hydroponic ~ The Scott-Knott test separated the genotypes
plants grown in a greenhouse. Upon removal, the tillef8to two distinct groups of mean spittlebug survival.
were transplanted into plastic tubes (3%)montaining The group with lower survival means contained 25
commercial pine bark substratdter 30 days these plants clones (100, 95, 19, 42, 93, 4, 92, 47, 26, 63, 58, 31, 44,
were planted in rearing units of spittlebugs, containing29. 49, 12, 81, 17, 21, 6, 45, 91, 90, 97, and 51), along
substrate mixture of soil, sand and manure (1: 1:1).  With the resistance standard.cMarandu B.
Adult insects of the two specid®. schachand brizanthg (Miles et al. 2006). Nymph survival of these
M. spectabiliswere collected in the field and thegenotypes did not reach 40% and they were in the
greenhouse and placed in cages in the Entomologjean 63.7% superior to the 46 clones classified in the
Laboratory of Embrapa Gado de Leite (Juiz de Fora, M@yorst group and 6.8% better than the control mean
to produce eggs, in a climatic chamber (28 °C, RH 70 (Figure 1).
10% and 14h photoperiod) until near hatching. Plants According to Cardona et al. (1999), only
were infested by applying six spittlebugs eggs to ea@enotypes with nymph survival below 30% are
rearing unit. considered resistant to insect pests. According to this
Forty days after hatching the experiment wastandard, the clones 100, 95, 19, 42, 93, 4, 92, 47, 26,
evaluated by counting the nymph survivors an@nd 63 may also be considered resistant to insect
assessing plant damage, based on a pattern of a vise@sts, aside from cwWarandu B. brizanthg. The
1 -5 grade scale: 1 = no damage, 2 = 25% affected leadne with the lowest nymph survival had a very similar
area, 3 = 50% affected leaf area, 4 = 75% affected lemfean (15.42%) to Marandu (11.67%).
area and, 5 = entire leaf area affected and dry (Cardona In the visual assessments of plant damage the
etal. 1999). amplitude of variation of the means was 1.38,
Based on the results of this first evaluation, cloneorresponding to 61.6% of the overall experimental
plants with similar nymph survival and plant damagenean, separated into two distinct groups by the Scott-
rate as the resistant standard (MarandiB.- Knott test (Figure 1). The group with least damage
brizanthg were selected. These genotypes wereonsisted of 37 clones, plus.cMarandu, and the
evaluated again with the two insect species, by thmntrol progenies 85 and 77. Low damage symptoms
methodology described above. observed in these progenies confirmed the previous
In both experiments, the data collected wereesults. The mean of the group of best clones was very
transformed into (x+2)5 subjected to analysis of similar to that of the controls, indicating the potential
variance and the means compared by the Scott aoflthe genotypes tested for spittlebug resistance
Knott test (P <0.05). (Figure 1).
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Figure 1. Means of nymph survival (%) and plant damage scored.o$pectabilisand D. schachon differentB.ruziziensisclones

In terms of nymph survival rate and also the plargvaluated. In most cases, low percentages of nymph
damage caused by these insects, the clones 100, 95,sk8vival of both spittlebug specieB.(schachandM.
42,93, 4,92, 47, 26, 63, and 58, along with the contro$pectabiliy were observed. Fd. schach91% of the
Marandu and progeny 85s performed best (Figurdones were classified in the same group as the resistant
1). These genotypes did not only belong to the besbntrol, with an average percentage of nymph survival
group identified by Scott-Knott, but the values for eachlways below 25%, equal to the value observed for cv
trait were below the mean and the respective standdvthrandu. Of these genotypes, the nymph survival rate
deviation. According to the criterion of nymph survivalof nine clones was 0 (zero) (Figure 2). The mean nymph
mentioned by Cardona et al. (1999), these genotypssrvival of M. spectabilisclones orB. ruziziensisvas
can be considered spittlebug- resistant. In the practic€].4%, against 29% on Marandu. Of the 37 clones tested,
the association between low nymph survival and littl&5 were statistically similar to that cultivavith a mean
damage observed in plants is highly favorable, sinad 17.4% nymph survival (Figure 2). For both spittlebug
plant drying, which is the main visual symptom of thespecies, mean nymph survival of the clones classified
insect attack, and the consequent reduction of foragethe best group by the Scott-Knott test (Figure 2) was
available to animals are avoided. lower than of cv Marandu and can therefore be

The results of the second experiment, in whiclkhonsidered resistant, according to the criteria of Cardona
the best clones of the first were evaluated, confirmest al. (1999).
the resistance of most genotypes (Figure 2). The insects By recurrent selection in an interspecific
caused no damage to the plants that would have allowedpulation ofBrachiaria from the crossing oB.

a visual detection, so only nymph survival wasuziziensis(tetraploidized),B. decumbensnd B.
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Figure 2. Means of nymph survival (%) d¥l. spectabilis(A) and D. schach(B) on differentB. ruziziensisclones in the second
experiment

brizantha Miles et al. (2006) was able to identifyspittlebug resistance was however confirmed. In
genotypes that were more resistant to spittlebuaddition, efforts should be made to link this resistance
(Aeneolamia varigsthan Marandu; though only in the to other important traits such as yield and forage quality
fifth selection cycle. In the sixth cycle, clones with lowefor which genetic diversity has already been proven
average damage and nymph survival than the cont@ouza Sobrinho et al. 2009).

were identified for the three tested spittlebug species The results involvingB. ruziziensisbreeding

(A. varies, A. reductaandZulia carbonarig. The reveal great possibilities for the selection of genotypes
results of the present study provide evidence of theith greater forage potential, which could surpass even
existence of genetic variabilitgllowing selection, but the cultivars of most widespread use in Brazil (Souza
also offer hope for the identification &f. ruziziensis Sobrinho et al. 2009). Nevertheless, the problem of
genotypes resistant to spittlebugs, the main forage pespittlebug susceptibilitythe main limiting characteristic

in the short term. This would correct the main limitingagainst a broader use of this species as forage, had not
factor to an expanded use of this crop by producenseen solved so far (Souza Sobrinho 2005). The results
the spittlebug susceptibility (Pereira et al. 2001, Souzd this study show that there is also variability for this

Sobrinho 2005). trait and indicate the possibility of selection of resistant
The results obtained in these experimentgenotypes in the short term.
involving M. spectabilisand D. schachmust be These findings are at odds with Miles et al. (2006)

confirmed in field trials, possibly involving other who mentioned that this grass species has a narrow
spittlebug species. The existence Bf ruziziensis genetic base. In the cited studiie authors point out
clones with great potential for genetic improvement fothe existence of alleles that negatively affect nymph
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development of spittlebugs on grasseAfoiftan origin  higher yields and the acknowledged palatability and
(among themBrachiaria), although the physical and forage quality (Souza Sobrinho 2005, Miles et al. 2006)
biochemical bases of this resistance are not known. Thél make this species more attractive for farmers, with
identification of clones with low rates of nymphpotential gains in animal performance (meat and milk)
development and plant damage, similar toMarandu, due to the quality of this forage.

indicate the presence of these same allele8.in

ruz'izie.nsis Itis noteworthy t.hat th.is s.pec.ies is the On%ONCLUSIONS

of its kind produced in Brazil that is diploid and sexual;

after the identification of resistant genotypes,  There is great genetic variability amoriy
intercrossing and the breeding of improved popu|atior[§ziziensisclones for spittlebug-resistance. The clones
are therefore possible (Souza Sobrinho 2005). ThroudR0. 95,19, 42,93, 4,92, 47, 26, 63, and 58 are resistant to
successive cycles of evaluation and selection M. spectabilisandD.schach.

recurrent selection, the frequency of favorable allele

in the population can be increased (Ramalho et al. 200 (,:KNOWLEDGMENTS

raising the chances of identification of spittlebug- The authors wish to thank the CNPHREMIG
resistant genotypes. The combination of this trait witand UNIFASTO for financial support of this research.

Variabilidade genética em Brachiaria ruziziensis para
a resisténcia as cigarrinhas-das-pastagens

RESUMO - Objetivou-se avaliar a resisténcia de clonesBleruziziensisem relag@o as espécies de cigarrinfiaesois

schache Mahanarva spectabilid=oram avaliados 94 clones d& ruziziensis juntamente com a cultivar Marand®.(

brizanthd e as progénies 77s, 85s e 106s, utilizadas como testemunhas, em DBC. Efetuou-se a infestacao artificial com seis
ovos de cigarrinhas préximos a eclosao e foram avaliadas, 40 dias apds, a porcentagem das ninfas sobreviventes e o dano
causado as plantas. Foram detectadas diferencas significativas para a sobrevivéncia ninfal e os danos as plantas para as
duas espécies de cigarrinhas. Os clones 100, 95, 19, 42, 93, 4, 92, 47, 26, 63 e 58 mostraram sobrevivéncia de ninfas e notas
de dano semelhantes a cultivar Marandu, e podem ser considerados resistentes aos insetos-praga. Esses resultados, além de
evidenciarem a existéncia de variabilidade genética, permitem vislumbrar a identificagcdo de mateBaisudziensis

resistentes as cigarrinhas-das-pastagens.

Palavras chavemelhoramento de forrageirddahanarva spectabiljeois schachresisténcia de plantas.

REFERENCES

Auad AM, SimdesAD, PereiraAV, BragaALF, Sobrinho Keller-Grein G Maass BlLand Hanson J (1996) Natural variation
FS, Lédo FJS, Paula-Moraes SWliveira SAand Ferreira in Brachiaria and existing germplasm collections. In: Miles
RB (2007) Selecdo de gendtipos de capim-elefante quanto Jw, Maass BLand Valle CB (Ed.). Brachiaria: Biology,
a resisténcia a cigarrinha-das-pastagefP®squisa Agronomy, and Improvement p. 16-42. CIAT.
Agropecuaria Brasileira 42: 1077-1081. (Publication N° 259

Cardona C, Miles JWand Sotelo G (1999An improved
methodology for massive screening Bfachiaria spp.
genotypes for resistance #veneolamia varialHomoptera:
Cercopidae)Journal Economic Entomology 92 490-496.

Cardona C, Fory ,PSotelo G PabonA, Diaz G and Miles JW
(2004) Antibiosis and tolerance to five species of spittlebugMiles JW Cardona C and Sotelo G (2006) Recurrent selection

Lascano CE and Euclides VPB (1996) Nutritional quality and
animal production oBrachiaria pastures. In: Miles J\Maass
BL andValle CB (Ed.).Brachiaria: Biology, Agronomy,
and Improvement p.106-123. CIA. (Publication N° 259)

(Homoptera: Cercopidae) iBrachiaria spp.: implications in a synthetic Brachiariagrass population improves
for breeding for resistanceJournal of Economic resistance to three spittlebug speci€sop Science46:
Entomology 97: 635-645. 1008-1093.

Crop Breeding and Applied Biotechnology 10: 83-88, 2010 87



F Souza Sobrinho et al.

PereiraAvV, Valle CB, Ferreira RPand Miles JW(2001) Souza Sobrinho,A.édo FJS, Kopp MM, PereirdV and Souza

Melhoramento de Forrageira3opicais. In: Nass LLValois FF (2009) Melhoramento de gramineas forrageiras na
ACC, Melo IS andValadares-Inglis MC (Esl) Recursos Embrapa Gado de Leite. In: EvangeliR and Souza FF
genéticos e melhoramento de plantasfundacdo Mato (Eds.) Forragicultura e Pastagem.Editora UFLA, Lavras,
Grosso, Rondonépolis, p. 549-602. p. 98-111.

Ramalho MAPR Ferreira DF and OliveiraAC (2000) Valério JR, Jeller H and Peixer J (1997) Selecdo de introducgbes
Experimentacdo em genética e melhoramento de do géneroBrachiaria (Griseb) resistentes a cigarrinailia
plantas. Editora UFLA, Lavras, 326p. entreriana (Berg) (Homoptera: Cercopidae)Anais da

Sociedade Entomolégica do Brasik6: 383-387.
Rao IM, Miles JW Garcia R and Ricaurte J (2006) Seleccion de I 9! !

hibridos deBrachiaria con resistencia a alumini®®asturas Wenzl B Mancilla LI, Mayer JE Albert R and Rao IM (2003)
Tropicales 28 12-15. Simulating infertile acid soils with nutrient solutions: The
effects onBrachiaria species.Soil Science Society of

Sotelo R, Miller MF, Cardona C, Miles JWSotelo G Montoya America Journal 67: 1457-1469.

J (2008) Sublethal effects of antibiosis resistance on the
reproductive biology of two spittlebug (Hemiptera: Wenzl P Patino GM, ChaveélL, Mayer JE and Rao IM (2001)

Cercopidae) species affectirBrachiaria spp.Journal of The high level of aluminum resistance in signalgrass is not
Economic Entomology 101 564-568. associated with known mechanisms of external aluminum
detoxification in root apicesPlant Physiology 125 1473-

Souza Sobrinho F (2005) Melhoramento de forrageiras no Brasil.
In: EvangelistaAR, Amaral PNC, Padovani RHavaresVB,
Salvador FM and PerémJ (Eds.) Forragicultura e
pastagens:Temas em evidénciaEditora UFLA, Lavras,

p. 65-120.

1484.

88 Crop Breeding and Applied Biotechnology 10: 83-88, 2010



