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Infecção do Gafanhom erummumcre'r'ux sChim)(“(Gran/cs Rehn pelo Fungo
Entomopatogénicn Me!.cu'hiziumjlcnªmªiria'v Gams & Rozsypul

RESUMO - O processo infectivo (ie Mera:'in":iun-.v_ihn'01'iridc' Gama“ & Rozsvpul
contra Rhmn.ummc'erzrs schisrucel'cm'dex Rchn foi invesúgado. Cunidios
gcrminaram 12 h após a inoculação de ninfas de Sº instar. Seguindo "

desenvolvimento de hifas c apressóriosã o fungo penetrou & cutícula do inseto
e dcscnvolvcu-sc então dentro do hcmocelc, com formação de células
conidiogênicas típicas :: conídios três dias após a inoculação. Conidios

produzidos internamente germinaram formando hifas que eventualmente saíram
através da cutícula. atingindo () exterior. A conidiogênese sobre 0 inseto
(cadáver) ocorreu entre cinco a seis dias após a inoculação.

PALAVRAS-CHAVE: Insecta. processo infectivo, controle biológico.

ABSTRACT - The infection process of Mermrhizimn jhnªmªiria'e Gmns &
Rozsypal against erummmocerus .s'chixmcen'oiu'es' Rehn was investigated.

Conidia germinatcd 12 h after inoculation on 5'“ instar nymphs. Following
hyphal and appressorial development. the fungus penctrutcd thc insect culiclc

and developed inside the hemocoel, with formation of typical conidiogeneous
cells and couidia three days afíer inoculation. Conidia produced internally
gcrminmed forming hyphae that reached the exterior via the insect cuticle.
The fungus sporulated exlemnlly fm: to six days after inoculation.

KEY WORDS: Insecta. infectivc procexs. biological control.

 

The grasshoppcr lemnmmcems schm-
IUC'C'I'COÍCÍEX Rehn (Orthoptera: Acn'didae) has

been a major problem in Brazil causing severe
agricultural losses since 1984 (Cosenza er cd.

1990. 1994). [11 some years. more than two
million ha are invaded by this pest in Central
Brazil. As a result ofthe high costs ofchemical
cºntrol and environmental pollution. non-
chemical alternatives are required. The use of
cntnmopathogens as bininsecticides against

grasshoppers is under investigation as one of
these altcmatives (Grcathead l992). It has been

wel] accepted that some species of entomopu-

thogcnic fungi can minimize or even replace

the use ofchcmicals in & grasshopper integrated
pest management program (Prior & Greathead
1989. Johnson €! m'. 1992).

The high virulence oftwo Brazilian iso-
lates (CG 087 and CG 423) ()fthe entomº-
pathogcnic fungus Metarhizium flm'm'r'ridc
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Gams & Rozsypal against R. schis-
mccrc'oidcx is comparable to & Nigerian iso-

]ate(lM1330189)(B.P. Magalhães, M. Faria,
M. Tigano and B, Sobral, unpublished),
which is being developed as a microbial in-
scclicide against .S'chixroc'ercfa grcªgariu
Forscãl in Africa (Prior et al. 1992). The effi-

cacy ofthese strains as mycoiusecticides and
selection of new isolates depends on a good

understanding of the mechanisms of fungal
pathogenesís, including formation of

appressoria. The infection processes of M.
anisopliae (Metschn) Smokin on S. gregaria
(Dillon & Charnlcy 1986. Gunnarsson 1988)

and M. jlmªm'irfde on Zonoaºrus vuriegczfus

L. (Prior & Greathead 1989) wcrc described

previously. However, there is no published
information on M.)“Iumviríde mode ofactíon
against R. xvi:[.s'mcerc'uide.s'. The objective of
this. paper was 10 describe the sequence 01"

events related 10 the infection of R.
sc*Í?ixrnc'erc'uides by f1/f.f1m=m'iridcf.

Material and Methods

Insects and Fungal Culture. Fifth instar
nymphs mº R. sch[.s'mcw'coidex were ficld«

collected in Campo Novo dos Parecis, MT,
and fed with & mixture of cereals (nat. brzm

and wheat germ; 1:1:1) and fresh sugarcane
leaves. This dict was replaced each other day.
Insects were maintained in cages (up to 150
individuals/cage 01'53 x 55 x 70 cm) at 26-

28º (' and 12: 12 (lightdark) photoperiod.
M. fhvow'ride (CG 423). isolated from

Schisracwm pallwrs Thunb.. an important

grasshoppcr in Northeast Brazil. was stored
in liquid nitrogen. Fresh cultures were initi—

atcd (m complete medium (Ponte- corvo (ª!

m'. 1953) al: JOºC, Conidia were produced on
rice (BOºC). harvested 10 days after inocula—

tion. formulated in soybean 011 [O1veg0. Pires

do Rio. GO. Brazil) and 5% kerosenc
(Labareda. Goiânia. GO, Brazil), and stored

at G—SºC' for up to eight days before usc.

Insect Inoculatiun. Nymphs were inoculated
topically in the pleural region. between the

pro and mesothurax with 3 ul Ufa suspension

Víf'enn'ni & Magalhães

containing 107 conidia/ml. Insects were then
kept in plastic boxes (11 x 11 x 3.5 cm) at
27ºC and 12:12 (lightdark) photoperiod

during 10 days and fed as described above.

Scanning Electron Microscopy. Three
insects were killed daily by freezing and

dissected to remove a piece (] cmº) of the
inoculated cuticle. The material was then

fixed with Karnovisk for 12 hours. Fixatiºn
and dehydration was performed using 2%
parafarmaldchyde. 3% glutaraidehyda amd

0,1% picric acid in 0,05M cacudylic acid
buffer. al pH 7.3 and 4ºC for 12 hours
(Erlandsen ct ai. 1989. Silveira 1989).
Samples were dried using & Balzers critica]

point dryer (CPD 030) and carbon dioxide as
drying Huid. ()bservatinns were made using
& scanning electron microscopc (.IEOL, JSM
840A). Photographs were taken with Neopan

1205 film.

Light Microscopy. Sampies were embedded

in rcsin-spur and 100 sections were cut with
& Sorval. MT 213 microtomc. Observations
were made in :] Zeiss 111 RS microscope.
Photographs were: taken with TMAX P100

film.

Results and Discussion

Conidial Germination and Appressorial

Formation. Conidia of M. _Huvoviríde
germinated 12 h post inoculation on R.
Sci?im;("er'c'nides cuticle (Fig. 1 ). Appressoria

were observed at 12-18 11 post inoculation
before penetration. and were always formed

close to the conidia (less than óp) (Fig. 2).

Penetration. The fungus penetratcd the host
cuticle without differentiating into apprcs-
seria, as germ tubes were also observed
growing on the host cuticle bcforc rcaching

the body cavity via spiracles and inter-
segmema] membranes. Similar results were

obtained with M. unimpiíacª on 5. gregariu
(Gunnarsson 1988) and M. unimpliue on the
termitc Nmurr'rwmcªs cºxifirnux Hill (Hãnel
1982). These authors also observed germi-



31 1 Á”. SOF, Éleer'. Brasil ESQ) Agustn, 1990

 

  
 

 

Iºigumfx 1—4. 1111 (1511111 and dcvclnplnent 111“.1/c1m'h1:i11111fl'umrf'i'iu'u 1111 R/mmmzumwm-

.u1111.1101'1'1'1'01'11121: 1. (icrminalcd cnnidin 13 11 11051 1111'11'111110011 (hanª * 411); 3_ (icrminutcd

mnidium (c) 111111 ilppl'CSROI'iLll'l) (11) (hnrr * 811); 3.0011111111pl1111'c 511'111'1111'6501'511. fhm'm'imh'
1111111611 in the 11c11111c0cl (111111 — 141.11: 4. ('ouidiogcnous cells bczu'ing chains 01" mnidiu inside
Ihc hcmncncl (b111'1' = 1011).

1111111111 and pcnclrnliun 13—18 11 post 1110-
0111311011.

The changes 111 lhe calor 01“ 11051 culiclc
1110111111 thc puncu'ution site recorded by 1 1111161
1 1911311ch 111111111sc11c11 11111115 51111151. How-

e» cr. when the in 1'cuti11n was 111 1111 11111-1111ced
stage. 11111 111311116 51101'11111111111. 11113 infected 111-

1111 11111111.» presented 11 1131111511 color through—
111111110 body :..111'I'acc. This probably occurred
(luv 11.1 1111 111c1'czlsing melanm concentration
111 thc 111151 11511135 115 11 dclbnsc response 1111

1111: 1111113111 infcclinn. Wc lm: 1111356 changes
in pigmcnluhun101'1111111'111 11111'c11011 111 1111111-
1'11101'3/ 411111 I'lcld blunssnys.

Fungal Growth in the Henmcocl. 'I'hrcu 111

10111“ days 1111131 1111'1c1111111m1. :'1-1'. Hurarirr'dc

1111111110 hum 1issucs occupying the body
Emily 11111"! 101111111 cunidiuplmrus (Fig. 3).
with cnnidiugcnous cc1lx' hearing chains 01'
c011idi11 inside the 11c11111c0c1 (Fig. 4). Some
grilss- hnppcra were still alive 111 1111». (imc
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Figures S-R.

,1'1'1'11'1'1111'111'1'111'1/111': 5. [1110111111 mycclia 1111111011 by germination 111' 0011111111 produced 111 1111:
111'111111'11131 (11111'1'*= 2511); (3. 113111111 pc11611'111ing111e 110511'11111'16 (arrow) ÉHVCI'SEI)" 3—4 1I11y5 111'1c1'
inoculation (131111 * 3311); 7. Emcrgud hyphuc From insect cuticle 4-5 days 111161" inoculation

1111111 7“ 10,11); 51. Exwl'nul hyphzll growth 5—6 days after inoculation (111111 * 3011).

but there was nol ÉXIETEIM mycelinl growth.
The cnnidia! 1'111'111a11011 111 11112 henmcoel was
also observed by Prior & Greathcad (1989)
111 Um grusshoppcr Z. rm'iegufrm 111 Africu.

The 11151 develupnwnt. including 11111'1'11111
511111'11111111111. presented by ;1'1._f1'111*o1'1'1'1'd€1111 R.
31*IJfí1'1ur1º1t'uidf'x may bc related 11111113111151111111'1-
11011 and 111111111111y, The capability 0111111111)—
17'1'1'11'11 to produce conidía i11 111111111environment
in 11111'c1'c111 111111'1111311111 concentraúons was alrea-
11y1|c1111111511111cd [.Icnkínsó'z Prior. 19931111 1111:
5111111“ investigation, they sl101=v<:111111111)í. 11111110-

 
Develupment 111" .11'1'1'1111-1'1121'11111

1'1'114111'111' & Afugu/hãcx

 

 
]'1'111'111'11'1'1/1' 011 1111111111111111111'1'1'm

ph'rw produces only blastosporcs 111111 hyphal

bodies. 111 1111011161” study. ;)!. flm'm'iriJc produ-

ced 1—111111cs 1111111“ c1111i111'11v1111cn 111113131611 111111115

111'R. ,vc“111110114111111111 were 11111111111'111011 111 high

1111111111i1y (saturated 13111'11'1111111e111) as cmnpurcd

111 low humidity (< 31 % R11)(B.P. Magalhãcs.

(3. (11111111 & M$. (111131111 unpublishcd).

lnversc Penetration and Externa! Growth.

"I'he infec110n progressed with 1111111111“ cunidiu

being released cxwrnully. Thesc cunidia germi-
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natcd forming hyphae (Fig. 5) to penetrate 10
1111: external 11ostculic1e(Fig_ 6) 3-4 days after

inoculation. The fungus emerged from the
insect cuticlc 4-5 days after inoculation (Fig.

7) and grew (Fig. 8) forming & green—olive

puwdcry mass of hyphae. conidiogeneous
cellsq 111111 conidia ccvcring the whole insect

5-6 days after inoculation.
The time needed by M. _[1'111'0w'r1'de (CG

423) to complete the whole cycle 011 R.

schisrocerm11193 was between five and six

days after inoculation 111 30ºC . Similar tim-

ing (seven days) was recorded for M.

ur11'.1'0,11/1'111> 011 N. 11.1“1'1'1'03111' al 30ºC (Hãnel

1982). We observed the presence of 11 large
number of structures simiiar 10 gramliomas

111 the hembcoei during hyphal invasion. as
recorded by Gunnarsson ( 1988). The patho-

gen also formed clamydospores 1111116 tissues.
In addition, there was an extrusion ofintesti—

na] contents by the host. possibly caused by
the pathogen as a straLegy to avoid opportun-

istic 111icroorganisms.
The characteristics 0111111 infection cycle

ofM._/Im'01-'1'r1'de in insects may favor the
pathogen dissemination, even under dry con-
ditions. Infected insects may act as sources
ofthc fungus either by physical contact with
other insects or by wind/rain action. How—
cvcr. high activity (jumping or flying) 01111-
fected individuals was scarcely observed.
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Errata As figuras do trabalho de chntini & Magalhães — An. Soc. Entomoi. Brasil, 25 (2): 309—314,

1996 — foram re-impressas. Os interessados devem solicitá-las aos autores

Erratum. The figures ofVlcenhm and Magalhãcs—An. Soc. Entomol.8msí1'25 (2): 309-314, 1996—

were reprinted and, they can be requested directly from the authors.


