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Population structure of the Brazilian southern green
stink bug, Nezara viridula

Daniel R. Sosa-G—mez, JosZ Jairo da Silva, Fernando Costa, Eliseu Binneck,
Silvana R. R. Marin and Alexandre L. Nepomuceno

(PEUDSD 6R\EHDQ 5HVHDUFK &HQWHU &J[ 3 /IRQGULQD 35 %UD]

Abstract

7KH 6 RXWKHUQ *U HNezaré WidlaN #6 X J+ HWHURSWHUD 3HQWDWRPLGDH LV D F
HFRQRPLFDOO\ LPSRUWDQW SHVWNWRdMa& PH U DDWAILRRE ¥ Q@EWXREIKHGDRVQ RQ V)
KDYH EHHQ QHJOHFWHG :H VWXGLHG JWMR/HdURS B REXOOWGE RWW LY R W YUV V/ C
YDULDELOLW\ DQG WR GHWHUPLQH JHQH IORZ DPRQJ WKHP '1%$ IURP VSHF
VXEMHFWHG WR 5%$3' DQDO\WLVY WR GHWHUPLQH JHQHWLF VLRNLODULW)\ DQC
viridua SRSXODWLRQV VWXGLHG ZHUH JHQHWLFDOO\ GLVWLQFW IURP WKH R
EHWZHHQ SRSXODWLRQV IURP /RQGULQD DQG 6HUWDQYSROLY 3DUDQD 6W
PRVW GLYHUJHQW IURP WKH RWKHUV 'HVSLWH WKH VKRUWBLVDMIDDFH EH
WKH DEVHQFH RI JHRJUDSKLF EDUULHUVY ERWK SRSXODWLRQV FOXVWHUH
IORZ LQNGIH[DPRQJ WKHP ZDV LOGLFDWLQJ UHODWLYHO\ UHVWULFWHG
LQGHNM ZDV V X JJ HWMirigua WKDW EHWWHU IOLHU WKDQ WKH 1HRWURSLFDC(
Euschistus heros Nm

&LWH WKLV SDSHU DV
6RVD *yPH] '5 GD 6LOYD -- &RVWD ) %LQQHFN ( ODULQ 655 1HSRPXFHQR $/
%UD]JLOLDQ VRXWKHUIezata Mitit@a VvV W LSBhurgaXdf Insect Science DYDLODEOH RQOLQH
LOVHFWVFLHQFH RUJ

.H\ZRUGV PROHFXODU PDUNHUV JHQH IORZ SRSXODWLRQ VWUXFWXUH LQVHFW VWLQN EX
&RUUHVSRQGNQ@FHQSVR HPEUDSD EU
5HFHLYHG 2FWREHU _ $FFHSWHG ODUFK 3XEOLVKHG 2FWREHU

&RS\ULJKW &UHDWLYH &RPPRQV $WWULEXWLRQ KWWS FUHDWLYHFRPPRQV RUJ OLFHQV!

-,6 6RVD *yPH] HW DO
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Introduction UHSRUKWWQOWUDVSBBLORNLRRRIUDSKLFDOO\
GLVW\ @Qifila SRSXODMWRRGWRBVVHVYV

7 KH R X W KHIHHEQV L @ X Nezara viridula ~ WKHHQHWRBLD RISR®X O D WIRRRQWD]LO
/' LVD FRVPRSRGIHWVBQWKPSRUWD®QW WR GHWHUPLQH JHQH IORZ DPRQJ W
HFRQRHIL A RWAH Y HHUDR®Y WY FIKW R\EH D Q
SHD¥XFXPE®OUWWWWXRHEDFAF®RG/HYHU .
RWKI-GU(\M/RO\SKDBRKDYD.CR@RWHQ\%?@%'@IS and Methods
WRDXGHPDIHRGB\W O -DFNIBW O Sites of insect collection

, Q% U DNLW@idula SRS XO DBWUERGW O viridula ZH URE W D LQRIEH U W D QyB B WDV
GLVWU LEEQOW HBKHUHMR\EHDWXOWLY DIVRKG U L&DP Eq X U L WLLEWDDEQV D WEIDW L QD
DQ@WKHIREXODROLRPNEKIGHQV LN HD\Q G3DOPLWOMR3DXORXKDSHF§DQWD
SUHVH@RWRXQRBRUHJHT X HIQQV R X W K HUDQN D UMWDY RQ GRUXJOWHLRUD QGR
%UD]LQFOXG\LIQMWDWHY¥DUD GIDQWHXODQGBODQDOMLQDUD]SOWKBEGXOW
&DWDDR®DRUDQGRX@RUUIrD )HWW N ISHIF L PRHND Viridula | smaragdula Q

DO 3DQL]JL 7KLVSHFEB®WDXVHHUNWRUWHG f & XQWUS® H[WUDFWLRQ
\LHOQG G XF WV LIR@RA E HDFHOHTGX D O B WO O B'W L Q J NEKURNR O O HoRWWHODIU FESUR Q G
HW O D Q 6D X GHiI O DRIDGYV X RUMR\OLDOWD\ RI  7DEOH

UHWHQWQGQRIREKLPKKIROLDSHPDLQV

JUHMQ H KR\ E HDHQQ H V¥ WQWHK L F K Tablel. 'DWD RNeWat@Miridua DGXOW VDPSOHV FROOHFW
LQWHUZHWHIVU Y WY WL QXMW R GHODY | °0° RiEHDO ILHOGY

EHDQ ZDWHU ORVYV

Origin Collection date
7KLWSHFKBNHHQXH P L FIDRODN URMDLIOH®D 0owion omR 30XOR  sSULO
ZLWKRUJIDQRSKRWSILHFMW LEX BKDV  SHUWDQySROLY 30UDQI $5ULO
PHWK\O SDUDWKRRRFURWIRIRRYH axUlwiED 30UDQi ODUFK
W KD Q\H D Wezara viridula L\RQRIWKIHHZ 3335050 Sbubs: RUER 0Pt
FDVHRVYSHQWDW RKIIBWF D RIH VLVWR QYOSH Y 60QWD &owdulamrk
LQVHFWEHRRGHKHR®X 7TKHHYROXW LeRXQ sowb 5LR *UDQGH GRUWHKO
RIUHVLV\WD@HRH |0 X HER\NHHEY HIDF®/ R UV

V X FIK\P X W D WMLHRGH FIMLGRHEL B @VGH Q H

:I)OURHﬁ Ib‘JHU DWW %GGL ‘(l?ylm\//v ir}igu\;\?q_l LF; bl‘ii?/vv\c%%;%%c DNA extraction and RAPD analysis
WIRRHANV @ 377D v [w U DFQ\GLY L GXRKINQ W H Q Q D H

PDQDJHPHE}XMIWKH\M—WXGLKHDWI-EHHQKHDE[DHWFDYRLQ FRQWDPLQUDMARQ

GLVUHJDQGHWW QR DE R XMQ B RYQ G DV LWREBXE 85 U HV HQWVEGHKER G \
S R S X O DAMMLIRCRANX Urktlula ’QWUDVSH.S\EFLik/FHuBSURWEDM@@&WWHWKRL@NK
Y D U L D RUHOQ WR D WMV HVP K D WUN HIBY

PLOQRRRGLILFDWRRD VyPHMD O
ELRFKHPRFDODOHKNVY HHHQW X GILRHE '1$ VDPSOENUWXEMHPWRI&S5 5$3°

viridula. SRS X O D WARRIR Y HUIDQ ) G 155 b 0 \ Y VIVQMZ HO Y R H LB U L P H D ¥/$
) UHQRKVWQ G EDOH J O W O EXWR Q$ 23$(W 238 23%  23%
UHODWL R@R KIHRAJ U D SKR$OODIH. % 23% 23& 23& 23) DOQG

HVWDEOLVKHG 23+ IURP 2SHURQ 7HFKQRORJLHYV
gzz RSHURQS$PRP LI L F D WD RWZRQN

3RSXODWUIBRFRUMXBHFLMW SRUWRQ
SODQ GGV H U YIW DRVEHDIILGRY S HF L
WKIWIITHKBGE L WDWP HQ W/IRK L R BHI\G
DO , QW KIFID VRHID J U L F X CB\M X \WiDKCH
RSSRWWIQHAD OVRSR UVDINFQMAI SDQ VLR

KD} U H DRRHIB L QUDRLIVDER RGH VR X U E ,
W K DRVF U HW KSRV V L E RHQUSIR ZK L FKEA TTBW  YROMPEGDS F XM VEO 5,

UHY XN KR 7 HURIQH QHBIL R HU HOWE By g BEIER ' 0 0 AT ek o
6 W X GRRBFR S X O DV B XQFDVOXQ@ABZE/H W WH'U R «
XQGHUVWRIQ &S QDY EHEXRKW KrH | HF W KLGIBURPLGH PJ PODQGGLJLWDOON

RIJHQHEDRIZQ_QVHFW&NMEQHBRSWPHQWRGD'NJLW‘DO LPDJLQJ
D P R OFJO RR/U LV WSRCSW O D WK R QN 1RH) HY \ VW H PPHUHK R @ MG1 UMKAD PBIW K RRIH

UIRURPVWMGRWROXRIH —XVLQJ QJ

HP S OIBW&R Q WULHDOF W IHRIBR'Q G X FW H G
ZLWKRBRMQYRPLE IRUHDFKULPIBU «O
OXPHDPBRK3' SURGXPWOHFWURSKRUHVH

DURVH VIQHUJHO ZLWK%( [

-,6 6RVD *yPH] HW DO
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Figure 1. 5$3' DPSOLILFDWLRQ SURGXFWV REWDLQHG ZLWK 2SHNER@ WidS ULPHU DQG '1$ WHF
SRSXODWLRQV $ /DQH WR IHPDOHV IURP &XULWLED 35 /DQH WR PDOHV IURP &
DPSOLILFDWLRQ SHUIRUPHG ZLWKRXW WHPSODWH '1$ % /DQH WR IHPDOHV IURP 3D
JXQGR 0: 2'1$ FXMMbZLWWKG ,,, BaG+ , HQJ\PHV

6RVD *yPHWDO H[FHSMKDWKHGLVFULPWEBMRUUDSEREXODWINRQV
5$3' 3&5ZDVSHUIRURNGQ) 37 & viidula 7KHPROHFXBDURWVKSURGXFW V
WKHUPFOBUS5HVHDBOER PMU FRPWKUDQJHGRPDSSUR[LPDWHBS SULPHU
W KIIR O O RWIKHUPDRIUD FF\FOIW f & 23 % WR ES SULPHULJ23$
IRUVHF f&IRU VHPQGf&IRUPLD QG
DILQEPNVHQBIWR@ IRUPLQXVBIOW KR X JK

! Table2. 7HQ PHU SULPHUV ZKLFK SURGXFHG UHOLD
583 I_\QRN\{HPSR\NVHFKQ)I'LFPD'&\/D(%/(DBQMDPSOLILFDWLRQ SURGXFWV DIWHU 5$3' UHDFWLR

FDUWUDWDNW®RLQLP HUWBU RSB’ WHPSODWH Rlezarh Wil WS XODWLRQV
UHSURGXFEBVGKWFNBBUIRUPWQZR
UHSOLRD3WMHVPSOLILFDX\HWRRYK ZW Ope"’;gg’“ers Band number
DQDO\H@W U DV SHF U LIDFE IEMLONGW K D W 23%

FRPLJUDMUBE VX PMEEH S U H/RIFOR\D R JR X V 23¢
ORPOQ®XED QFZWHUNKVHWYW M VWL PVIDKMH ggz//;’
IUHT X HRQUAN F H VDV HOHHY HQIPEHVHR F H 23%
5$3' SURG XZHWWHR G L IL@DE L Q DRDW U L [ 23%
TKHHQHWIPHROBDWEDIVR&$3'DOOHOH 53)&
IUHTXH@PDLMRIEWD XQVH@H L VHL 255
JHQHWLNVNWDDIPMW KB 76<6 S¥RIWZDUH

5RKOI & R S KH Q&RVLUFFH OPQDLAR WY RV

WHWKAR Q VL VRN KRR VDRI X DIBR Q H; 1 2 5 x 0 D WO RQWIHOMARP DMRUR X S V
ZLWH6LRQXPHWRFPWZ D&ES O L BIBW K V
RO e 2K FAR UUH V SW @ @HIR J U DB UL RIG K H
KPS RW DJbls  ODWLIRO QL] *URXFRPSULVHG
SRO\PRUSRFSt DQBM LQGLFEWUH’ (1| qMEewUWD/ROG UL QDR XS
SHUIRUZEWWKHKHOBI3RSIHOHQHW R S\ v GMapaH UWD Oy SBRXS 1URP

SRMETMEBD oL S Do OO b cumas R kUL €0
. Q U SIURPSDOPLWD®XS PDOHVURP

2RURVWL P BWEGBHLINL  SURSRVADRDIWE@BHPDOUREODWLODKS
o BDPEPURXSURBKDSHRYRXSIURP

XQGWHIHVV XP SWKRBESR S X O DX\VH UMW
YDUG\ :HLQ—EIT—NJ.DLEU\KWID(D)FPI-R\QMKHSDVVR J)XQGR DQG JURXS )LOURP &UX] $0O

VDP S OCLRUEWUYFHHWHURZIL@RKGB S, 1* 2 1| 3K HoHA URIIH H Q H WILFEL O DIURLR\Q J

VRIWZIDRHNVKHUD ] L OR VQ R@VAV LRVX Wbl | v | G REBXU UGN ZHWQ@RIHPDOH YV
6SDFH SHVHDUFK '13( FROOHE@W&HGULWREDBWZRHPDOHM P

KWWS ZZ7Z GSL LQSH EU VSULQJ 30DQDOBKMYPRQRIWKHRBHUBHQHWLFDOO\
LGHQWIZRBI@DPEpP30ODW D@IB&KDSHFYy
Results SRS XODWH BWKMR VWL P L @/IRUD FRW K H U

7KMVZHOYRHSULP®BSOLDMWRERDO 1L FRHNLFLH@WEOH
5$3'° SURGXFWEOHWKZWUHQR X MR

-,6 6RVD *yPH] HW DO
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Figure2. *HRJUDSKLF ONREaaWilidRI®® RDPSOLQJ VLWHYV

-,6 6RVD *yPH] HW DO
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Figure3. '"HQGURJUDP EDVHG RQ 83*0%$ FOXVWHULQJ PHWKRMezBrWidlld L JHQHWLF GLVWDC
SRSXODWLRQV | IHPDOHV DQG P PDOHV

-,6 6RVD *yPH] HW DO
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GLYHUJIHJC%\%ODQDOB\D_@FDLV&IXOLWLED
Table3. *HQHWLF YDULDELOLW\ LQGLFHV %%W@&DIEEDI#I@LWQ&)JUHHP}LQ\WKH

GLYHU VNeaska Ritlula SRSXODWLRQV
GHQGRJIUBIPWBEHR S XODWIRRQRAIWUD]LOLDQ

Geographic Origin polym'(\)‘rli)r::it():elz)gif(%) Heterozigosity FHQV‘UUHDDRQRXW/R KDYJH'HQHM LLFQLWLHV
555 OWIGE R DQGDUHGLVWDQRPWKH RVWRXWKHUQ
gggv"\‘l’ggfy’ssg‘ff%’é%%m SRSXODWIXRFEWE6D QVEDWDULQ@® LR

&DPEp 3DUDQI *UDQGH GR 6X0O SRSXODWLRQV JURXSV

&XULWLED 3DUDQI
:DUWD 3DUDQI

3DOPLWDO 3DUDQI 7KHKLIKISWUWRSRUIRMEARM PR USKEEWKLQ

&KDSHFy 6DQWD &DWDULQD

3DVVR )XQGR 5LR *UDQGH GR 6XO HDFRXR S X O XW MREY HULLYW &HU XJO WD G

oWl srsxopwina " ER X &KDSHFR/S X ODWQ &XWP DO GHWWHQWDJH
RISRO\PRUGBREP\GHWHEQMHGDOPLWDO

1HL V JHQH GLYHUVLW) SRSXODWHSEBUFHQWISROAPRUGSREE
YDULBHAWZHHQ DQG IRWK3HDOPLWDO
DQG &UX] $OWD SRSXODWRLR@QW UHVSHFW

7KHLJKHMW VL P LDDWRXWQL W KELOX ] 7 RWIDHIQGEIL Y HU ¥ Z W\D Q JIHU®R P WR

$OWDNL QN EXQWK IFND VW KHBHUFHQRMD JH DQ® KGIL Y H UMIWWKERS XODWNRQV

SRO\PR U ®KLFAaa. ZDVWKHLIKHVM QJHIR P WR 7K HR'Y H UDHOIODH

FRPSDUMRBVKRWKBESXODWIDRE@WH GLITHUHQWDPRQPRVKHWHQ@RSXODWLRQV

6SHFLPHRPDUWDR QG U LZMHHR O O H FSNJHHG/ H QGEHHET X V@R DQOGDQJH®P

RQVZRLI!IH GHQWHVE O HD O P RWARR Q W K V FRPSDUENWQ@EBKRDSHWRYSODWLQD

DSDWBEXWKHQGLYLGXERRAUR XISQW RVR FRPSDUEMWQZBBQVYRQGRQG

GLITHUHQW)EQOXVWHUV /IRQGULROGNVKHADO F X QI HGR 2m
DPRQ@QICGMRSXODMRQYV 7DEOHHQH

7KHN. viridula SRSXODWRRQX$OWIGIORZQGLFAHDWQJIHGRP EHW ZHWMKRH

3DV YRQ G UMKAR VALY HUUHQWMRIKH/RQG UD@IBDVVRQGRRSXODWRRQV
RW KIFUR XBIMDK HGLVWBRAHLRUHQWEHWZHHQ SRSXODWLRQV RI 30DWLQD DQ
)L 7KHHQHWIFLODPRWMIQGLYLGXDOV
IURBLIIHUHQWUDlEBIKJlIEIZQWRZaOXVVﬁL‘iPSSion
VHSDUMENVLRQGHWL QWIKHE3' WHFKQLTR
KD¥HHREVHUYR® KHIHF I%RUHWO 5$3' SDUWLWLRI@HEG SRSXODWLRRQV

6RVD *yPHWW O 6WDWLVWEGEDEHUHQWUD SKUEDIQN@DP S GHDWH Q
JURXSLQ@WUHVXSSRUWMGFRSKHQHWRPUHRVIHRJIUDSKURDIOP MXFRV
FRUUHODPMOLORMIVQJIJUQRP WR IRU &DPEPQGDUWDRQGUISRIBEXODWLRQV
6HUWDQYSRQIGY &XULWLBDHVSHFWDRRBEHOA ZHUGILVFUL P L3XY/D @\H&biheros
%LRQXPHULFV UHSOLFDWHYV FDV&RVD *yRHY] O GLVFEBOWWRIHUYV

H D AX viridula JHRJUD SRISK O DGVL@GRRW

5HODWLRDNRKQSR/S X OD WH BYLW XD O LLJBIBOXGH VSHFLPHQV IURP RWKHU ORFDC
LQVKWZBLPHQVURQOBRJ WKBDWRZV
HLIBRSXODWLRAWILGRIRDLOURXSVKHBHUFHOQRV®PRE\PRUGREEHUWOLJKWO\
EHLQIDVVIRKQGRAUXSOWDQ G KDSHFKLJIKWKMNKB®VHUYE Beros SRSXODWLRQYV

Table4., *HQHWLF GLVWDQFHFRHIILFLHQW 1HLNezaravitidHlaVZHHQ SRSXODWLRQV RI

Planaltina, GO Platina, SP Sertan—polis, PR CambZ, PR Curitiba, PR Warta, PR Palmital, PR Chapec—, SC

30DQDOWLQD *2
30DWLQD 63
6HUWDQYSROLV 35
&DPEp 35
&XULWLED 35
:DUWD 35
3DOPLWDO 35
&KDSHFy 6&
3DVVR )XQGR 56
&UX] $OWD 56

Passo Fundo, Cruz Alta,
RS RS

-,6 6RVD *yPH] HW DO
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Figure 4. 3ULQFLSDO FRRUG L Q DNAzdravigdDI® \ $ R'S SSIRML RQYV EDVHG RQ WKH ILUVW WZR SULQFL
FRPSRQHQWYV

6RVD *y RO EXWRZWH DO SR UWH® Y HWED\W B U SABaarBia) gemmatalis
IR EBHWMHBAXFIKO HS LG R S DAHKEDM\O 6RVD *yPH] 6RVD *yPHWO

6RVD *yPH]
*HQIG LY H UM R Z HAY WK DMK DWK MM LQGHP @HG HIL @A KGIX P E RU
REVHURBGeros +7 XVLOVYLPLOPUJUDEMWZISRG X O D WHPF¥HQHUDWLRQ
WHFKQBR¥NHD *yRHE O 6 SHF MHVD W F'H U P RHINO &RPSDUSRSXODWLRQV

VXIITHUHE®RWWOHGHFHNAH QWHG\ORZ RE. heros D QNG viridula Z L WKS SUR [L PV MVHH O\
KHWHURJLJROYGW\7KH RYHUDOMQHVDPELVWEGQMZMKHPDEOHLWD@H
GLITHUHQWYBWLRQ ZD\WR Z WK DK HR EVHUWHK OWKE heros Nm ZDV IRU
REVHUYRGE. heros *VW E\ SRSXODWHBQWEWHG NP EHWZHHQ
6RVD *y PO PHD QM) Widula 6D S H PIQIBR Q @MU 1@ K LI Miridula Nm Z DV
SRSXODVURYYOREHWOHGEWLRKH KLIKHU IRBRSXODWHSRQWBWHG

F DO F X ®\DW/HGZKKIH Q OMKIR S X O DIH.IRHNP >EHW ZHDHQV DR Q G U LIPG ODQDOWLQD @
DQD O\]IHGEG L F DMKHDMR VR | WK H HQ H W)LRFRUW K DWD WR @ridula P D\E HD E H W WOHLBI U
Y D U L DADISRUQ VHLIQWSIRG X O MWD MARKGH D QV K B.Qieros 7 K LFVR X O G VRS O DMKBHL JK H U
DPRGRSXODWURR®YHUWBHD ULDE INGILWAQ G H[HREVHU YIHRR Q N.  viridula
LQVLMMFXKHRJIUDSBRBEXO DADIMR RJ K HBR S X O DMRARSDW/ERGeros W KRHY H UBIQ®

W K L@W KFD VRHW KGIH R W U R/S\LIFFDXOE. |IORDPRQE heros SRSXODWDRQV

heros DQ®RZKMAKDWWKFDVRIWKH 6RVD *yPH] HW DO
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Table5. 3DLUZLVH FRPSDULVRQV RI 1HLCV FRHIILFLHQW RI JHQH GLIIHNdi@awitidd& LRQ *VW EHO
SRSXODWLRQV DQG HVWLPDWHV RI JHQH IORZ 1P DERYH GLDJRQDO

Nm
Gst Planaltina, GO  Platina, SP  Sertan—polis, PR CambZ, PR Curitiba, PR Warta, PR Palmital, PR Chapec—, SC Passo Fundo, RS  Cruz Alta, RS
30DQDOWLQD *R
30DWLQD 63
6HUWDQYSROLV 35
&DPEp 35
&XULWLED 35
:DUWD 35
3DOPLWDO 35
&KDSHFy 6&
3DVVR )XQGR 6&
&UX] $OWD 56

1RV\V W HFPD.WU B W WR@RINHWidula K DY HY D ORKKm 3UDW K H®KD ZKLOH
EHHOHS R UMXE/\N QR Z\P K /WY 8 HFILW \J H QII® REZV W L P NV H MR BJ R RIG® LHXIFIKV
FDSDROB\LYHERGUW W DZKAHFL VW X U BWKEHH O Y H W B WIHQ ED@GID\K L JE V
&RVIV@G Q N R VMO UHSRWKBW®H 6RVD *yPH]
N. viidua FDORYH WR P LQ GD\YQ
W KSHJ H V HRQWRA E HDOD QRWQYG LVWDQRBWKHUHIRREV LG RQIOQVR O DINPLRRQ@Y K H
GLVSHUE\LRQUULAOQEHHQRFXPHQWRGLRMAK HFW RQ M X H QMY WDKQH H
$OGULFK &ROQVHTXHYWRG LAY SRVVLERIEMHV/RISVQY WRQFHFWLFLGHV
SUHGRP LOIQENQ GHR J U D § BIURJ IDHIUHL QU H O D W.WVRHOEMWR RIFOS X O D VW RIQMK H U
QHFHVWDRA S ODEIQ I HUHQFGHIW SHUW RRQ/SHFWHKWWRE L JKIHRIP L J U DWDL\R B
SDWWHUQV *HR U JKHM»O ,QIDFNV viridula ZDV
RQWRIWKHDUONSREWWAH QW D WFRSRHFAL H V
, QW H U H VG\H\VCEOWHK REMY WBQ FHN PV H O H FRWHGVY H F WILHR\L IGVHW QUQKIHE H Q. @
DQGVKBIEVH@®FHHRJIUD §RUR IEHWZ H I$® V W U PIOR D J K H RO %XWHVLVWDQFH
&DPEPQGDUWDRQG ULEPWKR S XO0DWRRQNW RRINQWridula SRS XODWQRRQN]LO
FO XV WIHIGH Gl H UHUGRW B'Y &V KHV W L P D WHGU RX@\ 6 RVD *yPH] DQGLOYD
JH QI RIZQ G B HW Z MHKGIZD \H T X VR XQSXE O IGULGRIK RZQ QFURBVH IRU
LQGLFDWKQBLIJUDWRRBRQEH UHODW LRIIHWID\QRSKRVSKDWHY LQVHFWLFLGHV XQ\
UHVWULFWHG LQ WKLV SDUWLFXODU FDVH
&R P S D U IVW/IXYGHL MRIR URR E L\OSH F\ XK
6RVD *y BtHil REVHUWKBMQID R ZD W. guildini 3DQLHWO &RVW O
EHWZHEH Qheros SRSXODWUR®W UW D VKR XEOEH U IR WPRRSQ | IMXPV SLFRIRQ V
/RQG U IDID&HQWH GIRSXR® NPDSDUWQVHFW WH\GH WDYWNQ P.  guildinii
ZDV VXJJIHVOXN®W H VW LPLLFIW B &/ LSRRG X O D WLRRIVQ WD $ U J H Q W-AXIDD&
EHW Z MKI/RIS X O D WK RHYAW L P R WHHBD*D® X Q GSLH UFRP DQBUXJXD(Q UL TX H
LQGHRI JHQHORZRW. viridula ZDYV &DVWLJOLRQL SHUV FRP
$FFRUGMRYLIJKW JHQKRZERRBHY
FRQV L GHQR)AMRYHUFBRREHBWE WG 7KB$3' WHFK QLU RWIX/HDQIRUP IRW LR Q
GHOPWWREQH®/WLIFHUHQWS B MIHRWKLQWUDVEBEBLDWIL RQH[SH@QOBUJH
ORZBRWHOQWUBIOVSHUVKR® VAfgekia QXPERWDPSGB@HSURFHV®BGGLWLRQ
sericea &UDLEHIXPLQRWEBW SHUHQ QY BOXHBKBIUD FWBHRIS QH GBLHHIG. RS 5
S O DOLIWGKD UDBIEHD YHH G D YIHD Y H U D YAV X GRIHWD J P HDRAQH U EWSH$GB' FD @ H

Table6. 'LVWDQFHYV LQ VWUDLJKW OLQH .P DPRJ Néxar BidulaH BRXWODIWWVRRQLQJ SRLQWV R

Planaltina, GO Platina, GO Palmital, PR Sertan—polis, PR Warta, PR CambZ, PR Curitiba, PR Chapec—, SC PassoRFSundm Cruz Alta,

RS
30DQDOWLQD *2
30DWLQD 63
3DOPLWDO 35
6HUWDQYSROLV 35
:DUWD 35
&DPEp 35
&XULWLED 35
&KDSHFy 6&
3DVVR )XQGR 56
&UX] $OWD 56
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