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Jwocp"kpvtqfwevkqpu"qh"pqp/pcvkxg"rncpvu."cpf"uwdugswgpv"eqnqpk¦cvkqp"qh"vjgug"rncpvu"
d{"jgtdkxqtgu."ecp"dg"wugf"vq"uvwf{"vjg"geqnqikecn"rtqeguugu"kpàwgpekpi"vjg"gxqnwvkqp"
qh"kpugev"fkgv0"Vjg"uggf"dggvng"Uvcvqt"nkodcvwu"jcu"eqnqpk¦gf"pqp/pcvkxg"Vgzcu"gdqp{"
*Gdgpqruku"gdcpq+"vjcv"ku"itqyp"cu"cp"qtpcogpvcn"kp"Ctk¦qpc"*WUC+0"Vgzcu"gdqp{"ku"
pqv"wugf"cu"c"jquv"d{"U0" nkodcvwu"yjgtg"vjg"dggvng"cpf"rncpv"ctg"pcvwtcnn{"u{orcvtke"
dwv"ku"wugf"d{"vjg"ukuvgt"urgekgu"vq"U0"nkodcvwu"*U0"dgcnk+0"Nkpgu"etgcvgf"kp"cp"ctvkÞekcn"
ugngevkqp"gzrgtkogpv"ygtg"wugf"vq"vguv"hqt"igpgvke"xctkcvkqp"kp"vjg"cdknkv{"qh"U0"nkodc/
vwu"nctxcg"vq"uwtxkxg"qp"Vgzcu"gdqp{"cpf"vq"gzcokpg"vjg"tqng"vjcv"c"pcvkxg"jquv"*dnwg"
rcnqxgtfg."R0" àqtkfc+" rnc{u" kp" hceknkvcvkpi" vjg" eqnqpk¦cvkqp" qh"Vgzcu" gdqp{0"Igpgvke"
xctkcvkqp" kp"uwtxkxcn"qp"Vgzcu"gdqp{"ycu"rtgugpv" kp" vjku"U0" nkodcvwu"rqrwncvkqp."dwv"
vjg"oclqt" hcevqt" chhgevkpi" uwtxkxcn" ycu"ocvgtpcn" gzrgtkgpeg"ykvj" vjg" cnvgtpcvg" jquv"
Ð"hgocngu"vjcv"gpeqwpvgtgf"rcnqxgtfg"fwtkpi"gii"ocvwtcvkqp"rtqfwegf"qhhurtkpi"vjcv"
uwtxkxgf" @" 32/vkogu" dgvvgt" qp"Vgzcu" gdqp{" cu" eqorctgf"ykvj" qhhurtkpi" qh" hgocngu"
vjcv"fkf"pqv"gpeqwpvgt"rcnqxgtfg0"Vjku"fkhhgtgpeg"ycu"dgecwug"rcnqxgtfg"uvkowncvgf"c"
rncuvke"ejcpig"kp"gii"eqorqukvkqp0"Cdugpeg"qh"rcnqxgtfg"kp"vjg"eqoowpkv{"yknn"tgfweg"
nctxcn" uwtxkxcn" cpf" nkokv" vjg" cdknkv{" qh"U0" nkodcvwu"rqrwncvkqpu" vq" kpeqtrqtcvg"Vgzcu"
gdqp{"kpvq"vjgkt"tcpig"qh"uwkvcdng"jquvu0"Dnwg"rcnqxgtfg"rtqxkfgu"c"uvgrrkpi"uvqpg"hqt"
eqnqpk¦cvkqp"qh"Vgzcu"gdqp{="gzrquwtg"qh"oqvjgtu"vq"R0"àqtkfc"uggfu"fwtkpi"gii"ocvw/
tcvkqp"ecp"kpetgcug"qhhurtkpi"uwtxkxcn"gpqwij"vjcv"rqrwncvkqpu"fq"pqv"iq"gzvkpev"dghqtg"
gxqnxkpi"kpetgcugf"uwtxkxcn"qp"vjg"pgy"jquv."Vgzcu"gdqp{0

)NTRODUCTION

Jwocp" cevkxkvkgu" jcxg" kpvtqfwegf" qticpkuou"
kpvq" ocp{" pgy" cpf" qhvgp" pqxgn" gpxktqpogpvu"
*Xkvqwugm" gv" cn0" 3;;8+" cpf" ecwugf" ocp{" qvjgt"
urgekgu" vq" gzrcpf" vjgkt" tcpigu" *Rkvgnmc" gv" cn0"
3;;9+0"Vjgug"ejcpigu"kp"fkuvtkdwvkqp"etgcvg"pcvw/

tcn" gzrgtkogpvu" vjtqwij" yjkej" yg" ecp" uvwf{"
geqnqikecn" cpf" gxqnwvkqpct{" rtqeguugu" vjcv" qvj/
gtykug" eqwnf" qpn{" dg" kphgttgf" *Ecttqnn"("Dq{f"
3;;4+0"Hqt"gzcorng."vjg"gxqnwvkqp"qh"kpugev"fkgv"
ecp"dg"uvwfkgf"wukpi"tgegpv"ejcpigu"kp"rncpv"fku/
vtkdwvkqpu"cpf" vjg"gzrcpukqp"qh"jgtdkxqtgu"qpvq"
vjgug" rncpvu." qt" vjg" kpvtqfwevkqp" qh" jgtdkxqtgu"
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kpvq"ctgcu"eqpvckpkpi"qpn{"pqxgn"jquvu" *Vcdcuj/
pkm" 3;:5." Dqygtu" gv" cn0" 3;;4." Ecttqnn"("Dq{f"
3;;4."Htcugt"("Ncyvqp"3;;6."Ngencktg"("Dtcpfn"
3;;6."Ukpigt"("Vjqocu"3;;8."Hqz"gv"cn0"3;;9c."
Itcvvqp"("Ygnvgt"3;;:."Hqz"("Ucxcnnk"4222+0

Eqnqpk¦cvkqp"qh"pqxgn"jquvu."cpf"uwdugswgpv"
cfcrvcvkqp" vq" vjqug" jquvu." ecp" dg" kpàwgpegf"
d{" urgekgu" eqorqukvkqp" qh" vjg" nqecn" eqoow/
pkv{" *Hqz" (" Ucxcnnk" 4222+." eqorqukvkqp" qh" vjg"
eqoowpkv{" htqo" yjkej" vjg" eqnqpkuv" okitcvgf"
*Ugeqtf"("Mctgkxc"3;;8+." cpf" vjg"ogvcrqrwnc/
vkqp" uvtwevwtg"qh" vjg"eqnqpk¦kpi" urgekgu" *Jcpumk"
("Ukpigt"4223+0"Hqt" gzcorng." vjg" tgncvkqpujkru"
dgvyggp"cp"kpugev"cpf"rncpv"kp"vjgkt"pcvwtcn"tcpig"
ctg"pqv"cnyc{u"vjg"ucog"cu"vjg"tgncvkqpujkru"vjcv"
yknn"dg"hqtogf"hqnnqykpi"rncpv"qt"kpugev"eqnqpk/
¦cvkqp"qh"c"pgy"gpxktqpogpv"*Ugeqtf"("Mctgkxc"
3;;8+0"Vjku"ku"rctvkcnn{"dgecwug"vjg"rncpvu1kpugevu"
jcxg" pqv" eq/gxqnxgf" ykvj" urgekgu" kp" vjg" pgy"
nqecnkv{"dwv"cnuq"dgecwug" kpvgtcevkqpu"dgvyggp"c"
rtgfcvqt." rctcukvqkf." qt" jgtdkxqtg" cpf" kvu" jquvu"
ctg" kpàwgpegf" d{" qvjgt" urgekgu" kp" vjg" eqoow/
pkv{0"Vjgug"ecp"dg"fktgev"kpvgtcevkqpu"ykvj"pcvw/
tcn" gpgokgu." eqorgvkvqtu." cnvgtpcvg" jquv" urgekgu"
*Uvtqpi" gv" cn0" 3;:6." Uvtcpf" (" Qdt{emk" 3;;8+."
cpf" cdkqvke" eqpfkvkqpu" *OeGpxq{" 3;;8+." dwv"
cnuq" kpfktgev" kpvgtcevkqpu" ykvj" qvjgt" qticpkuou"
kp" vjg" eqoowpkv{" *k0g0." qticpkuou" vjcv" kpvgtcev"
ykvj" rtgfcvqtu." rctcukvqkfu" qt" eqorgvkvqtu" dwv"
pqv" fktgevn{" ykvj" vjg" hqecn" urgekgu=" Ugeqtf" ("
Mctgkxc" 3;;8+0" Vjwu." vjg" tgurqpugu" qh" kpugevu"
vq"pqxgn"jquvu." cpf" vjg" uwdugswgpv"gxqnwvkqp"qh"
kpugev"fkgv."ctg"chhgevgf"d{"eqorngz"kpvgtcevkqpu"
dgvyggp"vjg"kpugev."kvu"jquvu."cpf"vjg"fkxgtukv{"qh"
qvjgt" urgekgu" rtgugpv" kp" vjg" eqoowpkv{" *Iqwnf"
3;9;."Ugeqtf"("Mctgkxc"3;;8+0

Hqnnqykpi" eqnqpk¦cvkqp." uwdugswgpv" cfcrvc/
vkqp" vq" c" pgy"jquv" tgswktgu" igpgvke" xctkcvkqp" kp"
uwtxkxcn"cpf"itqyvj0"Vjg"qdugtxcvkqpu"vjcv"ocp{"
vczc"qh"jgtdkxqtqwu"kpugevu"ctg"jkijn{"eqpugtxgf"
kp" vjgkt" fkgv" *Okvvgt"gv" cn0" 3;;3+." cpf" vjcv"oquv"
ctg"tgncvkxg"urgekcnkuvu"eqorctgf"vq"vjg"tcpig"qh"
rqvgpvkcn" jquvu" cxckncdng." uwiiguvu" vjcv" igpgvke"
xctkcvkqp"kp"vjg"vtckvu"tgswktgf"vq"tgeqipk¦g"pqxgn"
rncpvu"cu"rqvgpvkcn"jquvu."cpf"uwdugswgpvn{"cfcrv"
vq" vjgug"rncpvu." ku"qhvgp" ncemkpi"*Hwvw{oc"gv"cn0"
3;;5." 3;;6." 3;;7+0" Uqog" tgegpv" uvwfkgu" jcxg"
kpfggf"hqwpf"igpgvke"xctkcvkqp"ncemkpi"*Uejkghhgt"
3;;;+"yjgtgcu"qvjgtu"jcxg"hqwpf"cfgswcvg"xctkc/
vkqp"rtgugpv"vq"cnnqy"kpugevu"vq"cfcrv"vq"rqvgpvkcn"

pgy"jquvu"*Wgpq"gv"cn0"3;;;."4223."4225+0"Vjku"
fkuetgrcpe{" ku" eqpukuvgpv" ykvj" vjg" gzrgevcvkqp"
vjcv"vjg"rtgugpeg"qh"igpgvke"xctkcvkqp"ku"fgrgpf/
gpv" qp" vjg" urgekÞe" rncpv" urgekgu" *Hwvw{oc" gv"
cn0" 3;;7." Dcnncdgpk" (" Tcjkgt" 4222." Cnng{pg"
("Ykgfgpocpp" 4224+" qt" vjg" kpugev" rqrwncvkqp"
gzcokpgf"*Pkgnugp"3;;9+0

Kp"vjku"rcrgt"K"vguv"hqt"vjg"rtgugpeg"qh"igpgvke"
xctkcvkqp" kp" vjg" cdknkv{" qh" c" uggf" dggvng." Uvcvqt"
nkodcvwu."vq"uwtxkxg"qp"uggfu"qh"c"pgy"jquv"urg/
ekgu" *Vgzcu" gdqp{." Gdgpqruku" gdcpq+" vjcv" ycu"
tgegpvn{" kpvtqfwegf" kpvq" uqwvjyguvgtp" Wpkvgf"
Uvcvgu"cpf"eqnqpk¦gf"d{"vjku"dggvng0"K"vjgp"gzcokpg"
vjg"ogejcpkuo"igpgtcvkpi"c"rtgxkqwun{"qdugtxgf"
tguwnv" vjcv" hgocng" gpeqwpvgtu"ykvj" c" pcvkxg" jquv"
urgekgu" *dnwg" rcnqxgtfg." Rctmkpuqpkc" àqtkfc+"
kortqxg"qhhurtkpi"uwtxkxcn"qp"Vgzcu"gdqp{0

4HE฀STUDY฀SYSTEM

Uvcvqt" nkodcvwu" *Eqngqrvgtc<" Ejt{uqognkfcg<"
Dtwejkpcg+" ku" c" uggf"rctcukvg" vjcv"wugu" uggfu"qh"
uqog" okoquqkf" cpf" ecgucnrkpkqkf" ngiwogu" cu"
jquvu"*Lqjpuqp"("Mkpiuqnxgt"3;98."Lcp¦gp"3;:2."
Lqjpuqp" gv" cn0" 3;:;." Oqtug" (" Hcttgnn" 4227c."
4227d+0" Kp" vjg" uqwvjyguvgtp" Wpkvgf" Uvcvgu." U0"
nkodcvwu" rtkoctkn{" wugu" uggfu" qh" Cecekc" itgi/
ikk." Rctmkpuqpkc" àqtkfc" *rtgxkqwun{" Egtekfkwo"
àqtkfwo+"cpf"R0"oketqrj{nnc"*E0"oketqrj{nnwo+0"
Jqygxgt." c" nctig" xctkgv{" qh" pqp/jquv" ngiwogu"
jcxg" dggp" kpvtqfwegf" kpvq" vjg" tcpig" qh" U0" nko/
dcvwu." uqog" qh" yjkej" jcxg" dggp" kpeqtrqtcvgf"
kpvq" vjg" dggvngÔu" fkgv0" Vgzcu" gdqp{." Gdgpqruku"
gdcpq" *rtgxkqwun{"Ejnqtqngweqp" gdcpq" cpf" vjg"
lwpkqt" u{pqp{o" Rkvjgegnnqdkwo" àgzkecwng+" ku" c"
eqooqp"qtpcogpvcn" kp"egpvtcn"Ctk¦qpc"cpf"jcu"
dggp" eqnqpk¦gf" kp" oquv" nqecvkqpu" yjgtg" kv" jcu"
dggp" kpvtqfwegf" *Hqz" gv" cn0" 3;;9c+0" Ctk¦qpc"
hgocngu"tgcfkn{"ceegrv"uggfu"qh"Vgzcu"gdqp{"hqt"
qxkrqukvkqp." cpf" nctxcn" fgpukvkgu" ctg" xgt{" jkij"
qp"Vgzcu"gdqp{"uggfu" kp"Ctk¦qpc." vjqwij"nctxcn"
uwtxkxcn"ku"xgt{"nqy"qp"vjgug"uggfu0"Vjg"eqnqpk/
¦cvkqp" qh" Vgzcu" gdqp{" ku" gurgekcnn{" kpvgtguvkpi"
dgecwug" vjku" urgekgu" ku"pqv"wugf"cu"c"jquv"d{"U0"
nkodcvwu"kp"nqecvkqpu"yjgtg"vjg"dggvng"cpf"rncpv"
ctg"pcvwtcnn{"u{orcvtke" *uqwvjgtp"Vgzcu"cpf" vjg"
iwnh"eqcuv"qh"Ogzkeq+0"Jqygxgt."Vgzcu"gdqp{"ku"
wugf"cu"c"jquv"d{"vjg"ukuvgt"urgekgu"vq"U0"nkodcvwu"
*U0"dgcnk+"vjcv"ku"c"urgekcnkuv"qp"Vgzcu"gdqp{0
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Fkgv"gxqnwvkqp"cpf"cfcrvcvkqp"vq"pqxgn"jquvu"
ku"oqtg"eqornkecvgf"kp"U0"nkodcvwu"vjcp"kp"ocp{"
jgtdkxqtgu" dgecwug" hgocngu" gzjkdkv" rncuvkekv{"
kp" gii" uk¦g" vjcv" kpàwgpegu" nctxcn" uwtxkxcn" qp"
uggfu"qh"c"xctkgv{"qh"rncpv"urgekgu0"Hgocngu"vjcv"
gpeqwpvgt" uggfu" qh" vjg" pcvwtcn" jquv" dnwg" rcn/
qxgtfg"*Rctmkpuqpkc"àqtkfc+"fwtkpi"gii"ocvwtc/
vkqp"kpetgcug"vjg"uk¦g"qh"vjgkt"giiu"tgncvkxg"vq"vjg"
uk¦g"qh"giiu"nckf"d{"hgocngu"vjcv"ocvwtg"giiu"kp"
eqpvcev"ykvj"cp{"qh"vjg"qvjgt"pcvkxg"uqwvjyguvgtp"
jquvu" *Hqz" gv" cn0" 3;;9d." Ucxcnnk" (" Hqz" 4224+0"
Vjku"rncuvkekv{"jcu"rtguwocdn{"gxqnxgf"dgecwug"
nctxcg" jcvejkpi" htqo" nctig" giiu" jcxg" c" uwd/
uvcpvkcn"uwtxkxcn"cfxcpvcig"qxgt" nctxcg"jcvejkpi"
htqo" uocnn" giiu" yjgp" fgxgnqrkpi" qp" uggfu" qh"
R0"àqtkfc."dwv"vjku"uwtxkxcn"cfxcpvcig"ku"uocnn"qt"
pqp/gzkuvgpv"qp"qvjgt"pcvwtcn"jquvu"*g0i0."Hqz"("
Oqwuugcw"3;;8."Hqz"gv"cn0"4223+0"Kp"ocp{"nqec/
vkqpu"R0"àqtkfc"ku"vjg"rtkoct{"jquv"qh"U0"nkodcvwu"
cpf"ku"nkmgn{"vjg"uqwteg"qh"hgocngu"vjcv"eqnqpk¦g"
pqp/pcvkxg"rncpvu."kpenwfkpi"Vgzcu"gdqp{"*Hqz"gv"
cn0"3;;9c+0"Uwtxkxcn"qh"nctxcg"qp"uggfu"qh"Vgzcu"
gdqp{" ku" itgcvn{" gpjcpegf" yjgp" hgocngu" ctg"
gzrqugf"vq"uggfu"qh"R0"àqtkfc"fwtkpi"gii"ocvwtc/
vkqp"*Hqz"("Ucxcnnk"4222+."vjqwij"hgocngu"fq"pqv"
tgeqipk¦g"Vgzcu"gdqp{"cu"c"jquv"wrqp"yjkej"vjg{"
ujqwnf"nc{"nctig"giiu"vq"kortqxg"uwtxkxcn"qh"vjgkt"
nctxcg"*vjg"vtckvu"qp"uggfu"vjcv"uvkowncvg"gii"uk¦g"
rncuvkekv{"ctg"pqv"vjg"ucog"vtckvu"vjcv"ecwug"nctxcn"
oqtvcnkv{="Hqz"gv"cn0"3;;9e+0"Gii"uk¦g"crrgctu"vq"
kpàwgpeg"vjg"uwtxkxcn"qh" nctxcg"qh"Vgzcu"gdqp{."
dwv"kv"ku"wpengct"vjcv"vjg"qdugtxgf"ocvgtpcn"jquv"
ghhgev"ku"fwg"vq"rncuvkekv{"kp"gii"uk¦g"tcvjgt"vjcp"
uqog"qvjgt"cu"{gv"wpkfgpvkÞgf"ogejcpkuo0

Jgtg" K" vguv" hqwt" j{rqvjgugu<" *3+" vjgtg" ku"
igpgvke"xctkcvkqp"ykvjkp"U0" nkodcvwu"rqrwncvkqpu"
kp" vjgkt" cdknkv{" vq" uwtxkxg" qp" vjg" pqxgn" jquv."
Vgzcu"gdqp{"*Gdgpqruku"gdcpq+."*4+"gxqnwvkqpct{"
ejcpigu" kp"gii"uk¦g"chhgev"uwtxkxcn"qh" nctxcg"qp"
uggfu"qh"Vgzcu"gdqp{."*5+"ejcpigu"kp"gii"eqorq/
ukvkqp"kp"tgurqpug"vq"ocvgtpcn"gzrgtkgpeg"fwtkpi"
gii"ocvwtcvkqp" chhgev" vjg" uwtxkxcn" qh" nctxcg" qp"
uggfu" qh" Vgzcu" gdqp{." cpf" *6+" hgocngu" nc{kpi"
giiu"qp"Vgzcu"gdqp{"kp"vjg"Þgnf"ctg"gpeqwpvgt/
kpi"uggfu"qh"R0"àqtkfc"rtkqt"vq"eqnqpk¦kpi"Vgzcu"
gdqp{0" Vq" vguv" vjg" Þtuv" vjtgg" j{rqvjgugu" K" vcmg"
cfxcpvcig"qh"U0"nkodcvwu"nkpgu"etgcvgf"kp"c"tgegpv"
ncdqtcvqt{" ugngevkqp" gzrgtkogpv" kp" yjkej" yg"
*E¦gucm"("Hqz"4225+"korqugf"ugngevkqp"qp"gii"
uk¦g0"Vjku" gzrgtkogpv" rtqfwegf" nkpgu" qh" dggvngu"

vjcv" nc{" nctig" giiu" *WR" nkpgu+" qt" uocnn" giiu"
*FQYP"nkpgu+"cu"eqorctgf"ykvj"cp"wpugngevgf"
EQPVTQN"nkpg"*fgvcknu"kp"E¦gucm"("Hqz"4225+0"
Dgecwug"Hqz"cpf"Ucxcnnk" *4222+" hqwpf" vjcv"gii"
uk¦g" chhgevu" nctxcn" uwtxkxcn" qp" G0" gdcpq." yg"
gzrgev"vjg"WR"nkpgu"vq"gxqnxg"kpetgcugf"uwtxkxcn"
qp"uggfu"qh"Vgzcu"gdqp{"cpf"vjg"FQYP"nkpgu"vq"
gxqnxg"tgfwegf"uwtxkxcn"qp"uggfu"qh"Vgzcu"gdqp{0"
Dgecwug" cnn" ugngevgf" nkpgu" ygtg" kpkvkcvgf" ykvj"
c" ukping" rqrwncvkqp" qh" U0" nkodcvwu." fkhhgtgpegu"
coqpi" ugngevgf" nkpgu" kp" nctxcn" uwtxkxqtujkr" qp"
Vgzcu"gdqp{"pgeguuctkn{"kpfkecvg"vyq"vjkpiu<"vjcv"
gii" uk¦g." qt" c" vtckv" igpgvkecnn{" eqttgncvgf" ykvj"
gii"uk¦g."chhgevu" nctxcn"uwtxkxqtujkr"qp"uggfu"qh"
Vgzcu"gdqp{."cpf"vjcv"igpgvke"xctkcvkqp"kp"uwtxk/
xqtujkr"qp"Vgzcu"gdqp{"ku"rtgugpv"kp"vjg"rqrwnc/
vkqpu"htqo"yjkej"vjg"ugngevkqp"nkpgu"ygtg"etgcvgf"
*qvjgtykug" vjg" nkpgu" eqwnf" pqv" jcxg" gxqnxgf"
fkhhgtgpegu"kp"uwtxkxqtujkr"kp"tgurqpug"vq"ugnge/
vkqp+0" K" vjgp"ocpkrwncvg"ocvgtpcn"jquv"gzrquwtg"
fwtkpi"gii"ocvwtcvkqp"qh"hgocngu"kp"vjg"ugngevgf"
nkpgu"vq"fkugpvcping"vjg"ghhgev"qh"gii"uk¦g"cpf"gii"
eqorqukvkqp"qp"nctxcn"uwtxkxcn0

-ETHODS

3ELECTION฀LINES

Fgvcknu" qh" vjg" gzrgtkogpv" etgcvkpi" vjg" ugngevgf"
nkpgu" ctg" rtgugpvgf" kp" E¦gucm" cpf" Hqz" *4225="
Cecekc" nkpgu+0" Kp" dtkgh." yg" korqugf" ctvkÞekcn"
ugngevkqp" qp" gii" uk¦g" hqt" pkpg" igpgtcvkqpu" kp"
vyq" tgrnkecvg"itqwru"qh" nkpgu." gcej"ykvj" cp"WR."
FQYP" cpf" EQPVTQN" nkpg0" Dqvj" tgrnkecvgu"
ygtg"kpkvkcvgf"htqo"c"ukping"rqrwncvkqp"qh"dggvngu"
eqnngevgf" kp"egpvtcn"Ctk¦qpc." kp"cp"ctgc"enqug" vq"
eqnqpk¦gf"vtggu"qh"Vgzcu"gdqp{"*Crcejg"Lwpevkqp"
rqrwncvkqp+0" Gcej" tgrnkecvg"ycu" etgcvgf" htqo" c"
ukping" ucorng" qh" 422" hgocngu" cv" vjg" dgikppkpi"
qh" vjg" ugngevkqp" gzrgtkogpv0" Yg" ugngevgf" qpg"
gii"htqo"gcej"qh"vjgug"422"hgocngu"vq"etgcvg"vjg"
EQPVTQN" nkpgu." vjgp" ugngevgf" 32" giiu" htqo"
gcej"qh"vjg"62"hgocngu"vjcv"nckf"vjg"nctiguv"giiu"
*WR" nkpgu+" qt" vjg" uocnnguv" giiu" *FQYP" nkpgu+"
qp" uggfu" qh" ecvency" cecekc." Cecekc" itgiikk" *c"
eqooqp"pcvkxg"jquv" kp"Ctk¦qpc+0"Uwdugswgpvn{."
yg"ockpvckpgf"EQPVTQN"eqnqpkgu"cv"cdqwv"322"
hcoknkgu" rgt" igpgtcvkqp0" Kp" vjg" ugngevkqp" nkpgu"
yg"tckugf"\422"hgocngu"gcej"igpgtcvkqp."cnyc{u"
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tckukpi"32"giiu"htqo"gcej"qh"vjg"vqr"62"hgocngu"
*WR"nkpgu+"qt"dqvvqo"62"hgocngu"*FQYP"nkpgu+0

Ukz"igpgtcvkqpu"chvgt"yg"eqorngvgf"ugngevkqp"
qp"gii"uk¦g"K"ogcuwtgf"vjg"uwtxkxqtujkr"qh"nctxcg"
htqo" vjg" ugngevgf" cpf" eqpvtqn" nkpgu" qp" uggfu" qh"
Vgzcu" gdqp{0" K" wugf" c" hwnn/ukd" fgukip" dgecwug"
K" co" vguvkpi" hqt" xctkcvkqp" coqpi" ugngevgf" nkpgu"
cpf"dgvyggp" vtgcvogpvu." cpf"co"pqv" vguvkpi" hqt"
igpgvke" xctkcvkqp" ykvjkp" ugngevgf" nkpgu0" Gcej"
xktikp" hgocng" ycu" rcktgf" ykvj" c" ukping" xktikp"
ocng" htqo" vjg" ucog" ugngevgf" nkpg." etgcvkpi" cp"
cxgtcig"qh"76"hcoknkgu"rgt"nkpg"*vqvcn"?"869"hcok/
nkgu+0" Jcnh" qh" vjg" rcktu" ygtg" eqpÞpgf" qp" uggfu"
qh"Vgzcu"gdqp{"*kp"c"57"oo"Rgvtk"fkuj+"cu" vjg{"
ocvgf"cpf"ocvwtgf"giiu"vq"ukowncvg"fktgev"eqnq/
pk¦cvkqp"qh"vjku"pgy"jquv"d{"xktikp"hgocngu0"Vjg"
qvjgt"jcnh"qh"vjg"rcktu"ygtg"eqpÞpgf"qp"uggfu"qh"
R0"àqtkfc"uggfu"cu"vjg{"ocvgf"cpf"uvctvgf"ocvwt/
kpi"giiu"vq"ukowncvg"hgocngu"vjcv"gpeqwpvgt"vjku"
pcvkxg" jquv" dghqtg" okitcvkpi" vq" vjg" pgy" jquv0"
Hgocngu"ygtg" ejgemgf" qpeg" rgt" fc{" wpvkn" vjg{"
jcf"nckf"cv"ngcuv"qpg"gii."chvgt"yjkej"vjg{"ygtg"
vtcpuhgttgf" vq" c" 82"oo"Rgvtk" fkuj" eqpvckpkpi" が"
42"uggfu"qh"G0"gdcpq0"Hgocngu"ygtg"cnnqygf"vq"
nc{" giiu" kp" vjku" 4pf" fkuj" hqt" 46" j0"Vjgug" giiu"
ygtg"cnnqygf"vq"jcvej"cpf"ygtg"tckugf"vq"cfwnv"cv"
52"̇E." rjqvqrgtkqf" 37<;" nkijv<fctm0" K" ogcuwtgf"
gii"ngpivj"qh"4Ï5"giiu"rgt"fkuj."cpf"ueqtgf"gii/
vq/cfwnv"uwtxkxqtujkr"qh"cnn"fgxgnqrgf"giiu0

Vjg"Vgzcu" gdqp{" uggfu" wugf" kp" vjku" gzrgtk/
ogpv"ygtg"eqnngevgf"kp"vjg"Þgnf"htqo"@"72"vtggu"
ykvjkp"cp"が"3"jgevctg4"ctgc"kp"Oqpv"Ogvc"Ogoq/
tkcn" Rctm." Ucp" Dgpkvq." Ecogtqp" Eqwpv{." VZ0"
Uggfu"ygtg"htq¦gp"*vq"mknn"rctcukvgu+0"Qpn{"uggfu"
wpfcocigf" d{" qvjgt" qticpkuou" ygtg" wugf" hqt"
vjku"gzrgtkogpv0

%GG฀SIZE฀IN฀NATURE

K" jcxg" ctiwgf" rtgxkqwun{." cpf" fq" uq" jgtg." vjcv"
rcvvgtpu" qh" uwtxkxqtujkr" qh" nctxcg" qp" Vgzcu"
gdqp{" kp" vjg" Þgnf" kpfkecvg" vjcv" vjku" jquv" ku" c"
ukpm" hqt" dggvngu=" hgocngu" ctg" eqnqpk¦kpi" Vgzcu"
gdqp{"htqo"qvjgt"jquvu." tcvjgt" vjcp"rqrwncvkqpu"
e{enkpi" vjtqwij" ownvkrng" igpgtcvkqpu" qp" Vgzcu"
gdqp{0" Jqygxgt." K" jcxg" pgxgt" fktgevn{" vguvgf"
vjku" j{rqvjguku0" Kp" vjg" ctgcu" ctqwpf" Rjqgpkz."
C¥."yjgtg"Vgzcu"gdqp{"ku"ykfgn{"rncpvgf"cu"cp"
qtpcogpvcn"cpf"cvvcemgf"jgcxkn{"d{"U0"nkodcvwu."

vjg" oquv" nkmgn{" uqwteg" jquv" htqo" yjkej" cfwnv"
hgocngu"okitcvg"vq"Vgzcu"gdqp{"ku"R0"àqtkfc0"Vq"
vguv"yjgvjgt"R0"àqtkfc"ycu"kpfggf"vjg"uqwteg"qh"
hgocngu"vjcv"nckf"giiu"qp"Vgzcu"gdqp{"kp"Rcrciq"
Rctm"yg"eqorctgf"vjg"uk¦g"qh"giiu"nckf"qp"Vgzcu"
gdqp{" uggfu" kp" Rcrciq" Rctm" ykvj" vjg" uk¦g" qh"
giiu" nckf" qp" dqvj" C0" itgiikk" cpf" R0" àqtkfc" kp"
c" xctkgv{" qh" nqecvkqpu" kp" Ctk¦qpc0" UrgekÞecnn{."
kp" 4226"yg" eqnngevgf" uggfu" dgctkpi"U0" nkodcvwu"
giiu"htqo"Þxg"rqrwncvkqpu"qh"R0"àqtkfc"cpf"vyq"
rqrwncvkqpu" qh" C0" itgiikk." cpf" eqorctgf" vjgug"
giiu"ykvj"vjqug"nckf"qp"E0"gdcpq"kp"Rcrciq"Rctm."
Rjqgpkz." C¥0" Giiu" vjcv" jcf" dggp" nckf" kp" vjg"
Þgnf"ygtg"ogcuwtgf" kp" vjg" ncd" wukpi" cp" qewnct"
oketqogvgt" *cu" cdqxg+0"Yg" mpqy" htqo" ncdqtc/
vqt{"gzrgtkogpvu"vjcv"hgocngu"nc{"uocnn"giiu"qp"
C0" itgiikk." tgncvkxg" vq" vjg" uk¦g" qh" giiu" nckf" qp"
R0" àqtkfc." cpf" vjcv" hgocngu" gpeqwpvgtkpi" qpn{"
Vgzcu" gdqp{" fwtkpi" gii"ocvwtcvkqp" nc{"Cecekc"
itgiikk/uk¦gf"giiu"*Hqz"("Ucxcnnk"4222="ugg"cnuq"
Tguwnvu." dgnqy+0" Hqt" hgocngu" vq" nc{" nctig" giiu"
qp"Vgzcu" gdqp{" vjg{"owuv" gpeqwpvgt"R0" àqtkfc"
fwtkpi"gii"ocvwtcvkqp0

2ESULTS

Hqt" dqvj" tgrnkecvgu." hgocngu" htqo" vjg" WR" nkpgu"
nckf" nctigt" giiu"qp"Vgzcu" gdqp{" uggfu" vjcp"fkf"
hgocngu" htqo"vjg"FQYP"nkpgu" *Hki0"3C"cpf"D="
vjgtg" ycu" ukipkÞecpv" jgvgtqigpgkv{" kp" gii" uk¦g"
coqpi"nkpgu."H4.857"?";44."R">"20223+0"Cu"rtgxk/
qwun{"qdugtxgf."hgocngu"vjcv"ocvwtgf"vjgkt"giiu"
yjkng" kp" eqpvcev" ykvj" R0" àqtkfc" uggfu" *qrgp"
ektengu"kp"Hki0"3+"nckf"owej"nctigt"giiu"vjcp"fkf"
hgocngu" vjcv"ocvwtgf"vjgkt"giiu"ykvjqwv"eqpvcev"
ykvj"R0" àqtkfc" uggfu" *enqugf" ektengu" kp" Hki0" 3C"
cpf"D="H3.857"?"3689."R">"20223+0"Vjgtg"ycu"pq"
fgvgevcdng" kpvgtcevkqp" dgvyggp" ugngevkqp" vtgcv/
ogpv"cpf"vjg"jquv"gzrgtkgpegf"fwtkpi"gii"ocvw/
tcvkqp"qp" vjg" uk¦g"qh" giiu" nckf"d{" hgocngu" *R"?"
2057+0

Dgecwug"gii"uk¦g"ycu"rtgxkqwun{"qdugtxgf"vq"
dg"eqttgncvgf"ykvj"qhhurtkpi"uwtxkxcn"qp"uggfu"qh"
Vgzcu"gdqp{"*Hqz"("Ucxcnnk"4222+"nctxcn"uwtxkxcn"
ujqwnf"dg"jkijguv"hqt"WR"nkpg"qhhurtkpi"tckugf"qp"
uggfu" qh" Vgzcu" gdqp{" cpf" nqyguv" hqt" FQYP"
nkpg"qhhurtkpi0" Kpfggf."qhhurtkpi" uwtxkxcn"xctkgf"
coqpi" nkpgu" *H4.857"?"480;."R">"20223+=" uwtxkxcn"
qp"Vgzcu" gdqp{"ycu" jkijgt" hqt" nctxcg" jcvejkpi"
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htqo"giiu"nckf"d{"hgocngu"qh"vjg"nctig"gii"*WR+"
nkpgu" vjcp"hqt"qhhurtkpi"jcvejkpi"htqo"giiu" nckf"
d{"hgocngu"kp"vjg"uocnn"gii"*FQYP+"nkpgu"*Hki0"
3E" cpf" F+0"Cnuq." kp" cp" cpcn{uku" qh" eqxctkcpeg"
kpenwfkpi" cnn" vgtou." vjg" ghhgev" qh" gii" ngpivj" qp"
uwtxkxcn" qh" qhhurtkpi" ycu" ukipkÞecpv" *H3.859" ?"
7066."R"?"20242+."uwiiguvkpi"c"uocnn"ecwucn"tgnc/
vkqpujkr"dgvyggp"gii"ngpivj"cpf"nctxcn"uwtxkxcn0"
Yjgp"kpenwfkpi"gii"uk¦g"cu"c"eqxctkcvg."vjg"xctk/
cpeg"coqpi" nkpgu"dgecog"pqp/ukipkÞecpv" *H4.859"
?"303:."R"?"2053+"kpfkecvkpi"vjcv"vjg"xctkcvkqp"kp"
nctxcn" uwtxkxcn" coqpi" vjg" ugngevgf" nkpgu" ku" fwg"
nctign{"qt"gpvktgn{"vq"xctkcvkqp"kp"gii"uk¦g"coqpi"
vjg"nkpgu0

Cnvjqwij"vjg"ugngevgf"nkpgu"fkhhgtgf"kp"nctxcn"
uwtxkxcn"qp"uggfu"qh"Vgzcu"gdqp{."d{"hct"vjg"ncti/
guv"ghhgev"qp"qhhurtkpi"uwtxkxcn"ycu"vjg"jquv"wrqp"
yjkej"hgocngu"ocvwtgf"vjgkt"giiu="yjgp"hgocngu"
ocvwtgf" vjgkt" giiu" kp" eqpvcev" ykvj" uggfu" qh"R0"
àqtkfc"vjgkt"qhhurtkpi"jcf"wr"vq"38"vkogu"jkijgt"
uwtxkxqtujkr" qp" uggfu" qh"Vgzcu" gdqp{" vjcp" fkf"
qhhurtkpi" qh" hgocngu" vjcv" ocvwtgf" vjgkt" giiu"
ykvjqwv" ceeguu" vq" R0" àqtkfc" *eqpfkvkqpkpi" jquv"

ghhgev."H3.857"?"5:5."R">"20223+0"Vjku"ghhgev"ycu"
rctvn{" fwg" vq" rjgpqv{rke" rncuvkekv{" kp" gii" uk¦g"
*hgocngu" nc{" owej" nctigt" giiu" yjgp" ocvwtkpi"
vjgkt"giiu"qp"R0"àqtkfc+0"Jqygxgt."chvgt"tgoqx/
kpi" vjg"ghhgev"qh"gii"uk¦g"qp" nctxcn" uwtxkxcn"xkc"
cpcn{uku"qh"eqxctkcpeg"vjg"ghhgev"qh"eqpfkvkqpkpi"
jquv"ycu" uvknn" jkijn{" ukipkÞecpv" *H3.859"?"329."R"
>"20223+0"Vjku"ku"gxkfgpv"yjgp"eqorctkpi"Hkiu0"
3C"cpf"D"ykvj"3E"cpf"F="pqvg" vjg" nctig" ghhgev"
qh" ugngevkqp" nkpg"qp" gii" uk¦g" *uvggr" nghv/vq/tkijv"
unqrg"qh"rqkpvu" kp"Hki0"3C"cpf"D+"dwv" tgncvkxgn{"
uocnn"ghhgev"qh"ugngevkqp"nkpg"qp"nctxcn"uwtxkxqt/
ujkr" *ygcm" nghv/vq/tkijv" unqrg" qh" rqkpvu" kp" Hki0"
3E"cpf"F+0"Vjku" kpfkecvgu" vjcv"xgt{" nkvvng"qh" vjg"
xctkcvkqp" kp" nctxcn" uwtxkxcn"ecp"dg"gzrnckpgf"d{"
xctkcvkqp"kp"gii"uk¦g"coqpi"hgocngu0

%GG฀SIZE฀IN฀NATURE

Vjg"uk¦g"qh"giiu"nckf"qp"uggfu"qh"Vgzcu"gdqp{"kp"
Rcrciq" Rctm" ycu" ukipkÞecpvn{" itgcvgt" vjcp" vjg"
uk¦g" qh" giiu" nckf" d{" hgocngu" qp"C0" itgiikk." dwv"

Wr Eqpvtqn Fqyp
2072

2076

207:

2084

2088

G
ii
"ng
pi
vj
"*
o
o
+

Wr Eqpvtqn Fqyp

Ugngevkqp"nkpg

2072

2076

207:

2084

2088

G
ii
"ng
pi
vj
"*
o
o
+

Tgrnkecvg"3
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&IG�฀��฀,ENGTH฀OF฀EGGS฀ LAID฀BY฀ FEMALES฀ON฀SEEDS฀OF฀4EXAS฀EBONY฀ �!�฀"	฀AND฀EGG
TO
ADULT฀ LARVAL฀SURVIVORSHIP฀ON฀
SEEDS฀OF฀4EXAS฀EBONY฀�#�฀$	฀IN฀LINES฀SELECTED฀FOR฀LARGE฀EGGS฀�50	฀OR฀SMALL฀EGGS฀�$/7.	฀AND฀UNSELECTED฀CONTROLS�฀
3TANDARD฀ERRORS฀ARE฀PRESENT฀BUT฀ARE฀SMALLER฀THAN฀SOME฀POINTS฀AND฀THUS฀NOT฀VISIBLE�฀&EMALES฀WERE฀CONlNED฀ON฀SEEDS฀
OF฀EITHER฀!CACIA฀GREGGII฀�CLOSED฀CIRCLES	฀OR฀0ARKINSONIA฀mORIDA฀�OPEN฀CIRCLES	฀DURING฀EGG฀MATURATION�
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pqv" ukipkÞecpvn{"fkhhgtgpv" htqo" vjg" uk¦g"qh"giiu"
nckf" qp" uggfu" qh"R0" àqtkfc" *Hki0" 4+0" Ncdqtcvqt{"
gzrgtkogpvu"jcxg"fgoqpuvtcvgf"vjcv"Rcrciq"Rctm"
hgocngu" nc{"Cecekc"itgiikk/uk¦gf"giiu"qp"Vgzcu"
gdqp{" wpnguu" vjg{" gpeqwpvgt" R0" àqtkfc" fwtkpi"
gii" ocvwtcvkqp" *Hqz" gv" cn0" 3;;9c+=" hgocngu" fq"
pqv" tgeqipk¦g" Vgzcu" gdqp{" cu" c" urgekgu" wrqp"
yjkej" vjg{" ujqwnf" nc{" nctig" giiu0" K" vjwu" kpvgt/
rtgv"vjgug"Þgnf"rcvvgtpu"cu"gxkfgpeg"vjcv"hgocngu"
qxkrqukvkpi"qp"Vgzcu"gdqp{" kp"Rcrciq"Rctm"ctg"
gzrgtkgpekpi" uggfu" qh" R0" àqtkfc" cv" uqog" rqkpv"
fwtkpi" gii"ocvwtcvkqp0"Cv" c"okpkowo." hgocngu"
ctg"fkurgtukpi"htqo"Vgzcu"gdqp{"cpf"gpeqwpvgt/
kpi" uggfu" qh" R0" àqtkfc" fwtkpi" gii" ocvwtcvkqp"
dghqtg" tgvwtpkpi" vq" Vgzcu" gdqp{0" Oqtg" nkmgn{."
hgocngu"gogtikpi"htqo"Vgzcu"gdqp{"uggfu"cv"vjku"
ukvg" fkurgtug" cpf" pgy" hgocngu." tgctgf" htqo" R0"
àqtkfc."okitcvg"vq"vjg"Vgzcu"gdqp{"rcvej0

$ISCUSSION

Rtgxkqwu" gzrgtkogpvu" jcxg" ujqyp" vjcv" hgocngu"
qh" Uvcvqt" nkodcvwu" tgurqpf" vq" vjg" rtgugpeg" qh"
Rctmkpuqpkc"àqtkfc"uggfu"d{"kpetgcukpi"vjg"uk¦g"
qh" vjgkt" giiu" cpf" vjcv" vjku" gii" uk¦g" rncuvkekv{"
kpetgcugu" vjg" uwtxkxcn" qh" U0" nkodcvwu" nctxcg" qp"
uggfu"qh"Vgzcu"gdqp{"*Hqz"gv"cn0"3;;9c."Hqz"("
Ucxcnnk" 4222+0" Vjku" ewttgpv" uvwf{" gzvgpfu" qwt"
rtgxkqwu" tguwnvu" kp" vyq" yc{u0" Hktuv." kv" engctn{"
fgoqpuvtcvgu" vjcv" igpgvke" xctkcvkqp" ku" rtgugpv"
ykvjkp"rqrwncvkqpu"qh"U0" nkodcvwu" hqt" vjgkt"cdkn/
kv{"vq"uwtxkxg"qp"uggfu"qh"Vgzcu"gdqp{0"Kh"igpgvke"

xctkcvkqp" ycu" cdugpv." vjg" ugngevgf" nkpgu" eqwnf"
pqv"jcxg" gxqnxgf" vq"fkhhgt" kp" nctxcn" uwtxkxcn" qp"
vjku" pqxgn" jquv0" Vjg" rtgugpeg" qh" igpgvke" xctkc/
vkqp"kpfkecvgu"vjcv"U0"nkodcvwu"rqrwncvkqpu"wukpi"
Vgzcu" gdqp{" kp" pcvwtg" ecp" cfcrv" vq" vjku" jquv0"
Kp" hcev." nctxcn"oqtvcnkv{" ku" xgt{" jkij." korqukpi"
uwduvcpvkcn"ugngevkqp"qp"vtckvu"vjcv"kortqxg"nctxcn"
uwtxkxcn"qp"vjku"jquv0"Cnvgtpcvkxgn{."dgecwug"oqt/
vcnkv{"ku"xgt{"jkij"ugngevkqp"ujqwnf"hcxqt"hgocngu"
vjcv" cxqkf" nc{kpi" giiu" qp" Vgzcu" gdqp{" yjgp"
cnvgtpcvg" jquvu" ctg" cxckncdng0" K" jcxg" pqv" vguvgf"
hqt" igpgvke" xctkcvkqp" kp" qxkrqukvkqp" dgjcxkqt."
dwv" kv" nkmgn{" gzkuvu" ukpeg" igpgvke" xctkcvkqp" kp"
qxkrqukvkqp" dgjcxkqt" jcu" dggp" fgvgevgf" kp"oquv"
uvwfkgu"qh"qvjgt"kpugevu"cpf"kp"pwogtqwu"uvwfkgu"
ykvj" uggf" dggvngu" *g0i0." Hqz" 3;;5." Vwek7" gv" cn0"
3;;;+0"Jqygxgt."Vgzcu"gdqp{" uggfu"ctg" tgcfkn{"
ceegrvgf"d{"egpvtcn"Ctk¦qpc"U0"nkodcvwu"cpf"gxgp"
rtghgttgf"d{"ocp{" hgocngu" kp" ejqkeg" vguvu"ykvj"
uggfu"qh"pcvkxg"jquvu"*E0"Hqz"wprwdn0"fcvc="nkmgn{"
fwg" vq" vjg" nctig" uk¦g" qh"Vgzcu" gdqp{" uggfu+0" Kv"
yknn"vjwu"tgswktg"uwduvcpvkcn"gxqnwvkqpct{"ejcpig"
hqt" U0" nkodcvwu" vq" nqug" kvu" ceegrvcpeg" qh" Vgzcu"
gdqp{"uggfu0

Ugeqpf." vjku" uvwf{" kpfkecvgu" vjcv." cnvjqwij"
gii" uk¦g" fqgu" kpfggf" kpàwgpeg" vjg" cdknkv{" qh"
nctxcg" vq" uwtxkxg" qp" vjg" gzqvke" jquv." oquv" qh"
vjg" ghhgev" qh" ocvgtpcn" gzrgtkgpeg" qp" qhhurtkpi"
uwtxkxcn" ku" fwg" vq" ejcpigu" kp" gii" eqorqukvkqp"
Ð"ocvgtpcn"gzrgtkgpeg"ykvj"uggfu"qh"R0"àqtkfc"
jcf"c"nctig"ghhgev"qp"qhhurtkpi"uwtxkxcn"qp"Vgzcu"
gdqp{" vjcv" eqwnf"pqv" dg" gzrnckpgf"d{"xctkcvkqp"
ykvjkp"qt"coqpi"nkpgu"kp"gii"uk¦g0"Vjcv"hgocngu"
oqfkh{" gii" eqorqukvkqp" kp" tgurqpug" vq" eqpvcev"
ykvj" R0" àqtkfc" uggfu" ycu" qtkikpcnn{" uwiiguvgf"
d{"vjg"tguwnvu"qh"Hqz"cpf"Ucxcnnk"*4222+"dwv"pqv"
eqpÞtogf"wpvkn"vjku"ewttgpv"uvwf{0"Vjku"rncuvkekv{"
chhgevu"uwtxkxcn"qh"nctxcg"qp"uggfu"qh"vjtgg"rncpv"
urgekgu."vjg"pcvkxg"R0"àqtkfc."vjg"pqp/pcvkxg"*dwv"
pcvwtcnk¦gf+" R0" cewngcvc" cpf" pqp/pcvkxg" Vgzcu"
gdqp{."dwv"pqv"qp"c"xctkgv{"qh"qvjgt"urgekgu"*E0"
Hqz" wprwdn0" fcvc+0" Wphqtvwpcvgn{." vjg" urgekÞe"
ecwug" qh" rqqt" nctxcn" uwtxkxcn" qp" vjgug" uggfu" ku"
wpmpqyp0"Kv"ku"rquukdng"vjcv"uggfu"qh"vjgug"vjtgg"
urgekgu" eqpvckp" ukoknct" ugeqpfct{" eqorqwpfu"
vjcv" pggf" vq" dg" fgvqzkÞgf" d{" nctxcg" cpf" vjcv"
hgocngu" ctg" rcemcikpi" kpvq" vjgkt" giiu" urgekÞe"
rtqvgkpu." qt" oTPCu" wugf" vq" rtqfweg" rtqvgkpu."
vjcv" jgnr" fgvqzkh{" fghgpukxg" eqorqwpfu" kp" vjg"
uggfu0"Dqvj"R0" cewngcvc"cpf"R0" àqtkfc" ctg" eqp/

2076

2078

207:

2082

2084

2086

2088

G
ii
"ng
pi
vj
"*
o
o
+

Cecekc"itgiikk

Rctmkpuqpkc"hnqtkfc

Ejnqtqngweqp"gdcpq

&IG�฀��฀4HE฀SIZE฀OF฀EGGS฀LAID฀BY฀FEMALE฀3�฀LIMBATUS฀IN฀THE฀
lELD฀ON฀SEEDS฀OF฀!�฀GREGGII�฀0�฀mORIDA�฀AND฀%�฀EBANO�



!..�฀://,�฀&%..)#)฀ 6OL�฀��฀ s฀ #OLONIZATION฀OF฀A฀NEW฀HOST฀SPECIES฀ ���

igtke" cpf" vjwu" oc{" ujctg" ukoknct" uggf" ejgo/
kuvtkgu" *vjqwij" kv" ku" mpqyp" vjcv"R0" oketqrj{nnc"
fqgu" pqv" ujctg" vjg" ucog" fghgpukxg" ejgokuvt{"
cu"R0"àqtkfc="Ukgogpu"gv"cn0"3;;4."3;;6+0"Jqy/
gxgt."G0" gdcpq" ku" kp" c" fkhhgtgpv" hcokn{" qh" ngi/
wogu" *Okoqucegcg+0" Cnuq." nctxcn" oqtvcnkv{" qp"
R0" àqtkfc" ku" nctign{" fwg" vq" vjg" fgcvj" qh" Þtuv"
kpuvct" nctxcg"yjkng" vt{kpi" vq" rgpgvtcvg" vjg" uggf"
eqcv." yjgtgcu" nctxcn" fgcvj" qp" dqvj"R0" cewngcvc"
cpf" G0" gdcpq" uggfu" qeewttgf" rtkoctkn{" kpukfg"
vjg" uggf" kpfkecvkpi" vjcv" cp{"eqooqp"fghgpukxg"
ejgokuvtkgu" coqpi" urgekgu" ctg" ugswguvgtgf" kp"
fkhhgtgpv" nqecvkqpu" kp" vjg"uggf"*dwv"ugg" Lqjpuqp"
(" Ukgogpu" *3;;3+" yjq" ujqy" vjcv" vjg" oclqt/
kv{"qh"U0"xcejgnnkcg"fgcvj"qp"R0"cewngcvc"qeewtu"
cv" vjg" uggf" eqcv+0" Cnvgtpcvkxgn{." hgocngu" eqwnf"
dg" kpetgcukpi" vjg" pwvtkvkqpcn" eqpvgpv" qh" giiu"
*g0i0."kpetgcukpi"nkrkf"qt"rtqvgkp"eqpvgpv+."yjkej"
eqwnf" gzrnckp"dqvj" vjg" gii" uk¦g" *oqtg"ocvgtkcn"
kp" vjg" giiu+" cpf" eqorqukvkqp" ghhgev" *OeKpv{tg"
(" Iqqfkpi" 4222+0" Jqygxgt." ejcpigu" kp" gii"
pwvtkvkqpcn" eqpvgpv" kp" tgurqpug" vq" jquv" urgekgu"
ujqwnf"jcxg"oqtg"igpgtcn"rqukvkxg"ghhgevu"cetquu"
c" nctigt" tcpig" qh" rncpv" urgekgu0" Vjg" ejgokuvt{"
qh" uggf" tgukuvcpeg" vq"U0" nkodcvwu" kp" vjgug" vjtgg"
urgekgu."cpf" vjg"ogejcpkuo"d{"yjkej"ocvgtpcn"
gzrgtkgpeg" rtgrctgu" nctxcg" vq" uwtxkxg" qp" vjgug"
uggfu."ku"wpfgt"ewttgpv"kpxguvkicvkqp0

Hkgnf" guvkocvgu" qh" gii/vq/cfwnv" uwtxkxcn" qp"
Vgzcu" gdqp{" tcpig" dgvyggp" cdqwv" 32'" cpf"
37'"*Hqz"gv"cn0"3;;9c+0"Kp"eqpvtcuv."gii/vq/cfwnv"
uwtxkxcn" vgpfu" vq"dg"xgt{"jkij" kp" vjg" ncdqtcvqt{"
qp"pqp/tgukuvcpv"jquvu"uwej"cu"Cecekc"itgiikk"*@"
;2'=" Hqz" gv" cn0" 3;;9d+" qt"Rctmkpuqpkc" oketq/
rj{nnc" *@" 97'="Hqz" gv" cn0" 4223+0"Jqygxgt." vjg"
tcvg" qh" gii" rctcukvkuo" ku" hcktn{" jkij" qp" pcvkxg"
jquvu"*g0i0."\62'"qp"R0"àqtkfc"kp"uqwvjgtp"Ecnk/
hqtpkc="Okvejgnn" 3;99+" uwej" vjcv" uykvejkpi" vq" c"
pqxgn"jquv"oc{"rtqxkfg"cp"guecrg" htqo"pcvwtcn"
gpgokgu" *Lghhtkgu" (" Ncyvqp" 3;:6+" rqvgpvkcnn{"
eqwpvgtdcncpekpi" vjg" rqqt" uwtxkxcn" qp" Vgzcu"
gdqp{0"Kpvgtguvkpin{."cpqvjgt"urgekgu"qh"Uvcvqt."U0"
xcejgnnkcg."cvvcemu"uggfu"qh"vjg"pqp/jquv"Ogzkecp"
rcnqxgtfg."R0"cewngcvc."cpf"nctxcg"fgxgnqrkpi"qp"
vjg"gzqvke"ctg"nctign{"htgg"qh"rctcukvkuo"*Lqjpuqp"
("Ukgogpu"3;;3+0"Rquukdn{"guecrg"htqo"rctcukv/
kuo"hqnnqykpi"U0"nkodcvwu"eqnqpk¦cvkqp"qh"Vgzcu"
gdqp{"cnqpi"vjg"iwnh"eqcuv"qh"Vgzcu"cpf"Ogzkeq"
rtqxkfgf" vjg" ugngevkxg" dgpgÞv" vjcv" cnnqygf" U0"
nkodcvwu"vq"nqecnn{"cfcrv"vq"vjku"jquv."ngcfkpi"vq"

urgekcvkqp" cpf" vjg" qtkikp" qh"U0" dgcnk" *vjg" ukuvgt"
urgekgu"qh"U0"nkodcvwu+0

Vjg" ghhgev" qh"ocvgtpcn" gzrquwtg" vq" uggfu"qh"
R0" àqtkfc" qp" vjg" uwtxkxcn" qh" nctxcg" qp" uggfu" qh"
Vgzcu" gdqp{"ycu" xgt{" nctig0"Vjwu." gxgp" kp" vjg"
cdugpeg" qh" eqorgvkvkqp" ykvj" U0" dgcnk" kv" ujqwnf"
dg"fkhÞewnv"hqt"rqrwncvkqpu"qh"U0"nkodcvwu"vq"uwe/
eguuhwnn{" eqnqpk¦g"Vgzcu" gdqp{" gzegrv" kp" ctgcu"
yjgtg" R0" àqtkfc" ku" vjg" uqwteg" qh" kookitcpvu0"
Nctxcn"oqtvcnkv{" ku" uq" jkij" vjcv" rqrwncvkqpu" qp"
vjg" pgy" jquvu" yqwnf" swkemn{" iq" gzvkpev0" Jqy/
gxgt." gzrquwtg" vq"R0" àqtkfc" fwtkpi" gii"ocvwtc/
vkqp" eqwnf" kpetgcug" qhhurtkpi" uwtxkxcn" gpqwij"
vjcv" rqrwncvkqpu" fq" pqv" tcrkfn{" iq" gzvkpev" cpf"
kpuvgcf"jcxg"cp"qrrqtvwpkv{"vq"cfcrv"vq"vjg"pgy"
jquv"xkc"vjg"gxqnwvkqp"qh"gii"uk¦g."gii"eqorquk/
vkqp."qt"qvjgt"vtckvu"vjcv"kpàwgpeg"nctxcn"uwtxkxcn0"
O{"tguwnvu"vjwu"fgoqpuvtcvg"vjcv"eqnqpk¦cvkqp"qh"
pqxgn"jquvu."cpf"uwdugswgpv"cfcrvcvkqp" vq" vjqug"
jquvu."ecp"dg"kpàwgpegf"d{"vjg"urgekgu"eqorquk/
vkqp"qh"vjg"nqecn"eqoowpkv{"cpf1qt"vjg"eqorquk/
vkqp"qh" vjg" eqoowpkv{" htqo"yjkej" vjg" eqnqpkuv"
okitcvgf0" Kp" vjku" ecug." c" vjktf" urgekgu" kp" vjg"
kpvgtcevkqp"*R0"àqtkfc+"rtqxkfgu"c"uvgrrkpi"uvqpg"
hqt"eqnqpk¦cvkqp"qh"Vgzcu"gdqp{0"Cdugpeg"qt"nqy"
fgpukvkgu" qh" R0" àqtkfc" kp" vjg" eqoowpkv{" yknn"
ftcocvkecnn{" tgfweg" nctxcn" uwtxkxcn" qp" vjg" pgy"
jquv" cpf" ujqwnf" nkokv" vjg" cdknkv{"qh" rqrwncvkqpu"
vq"kpeqtrqtcvg"Vgzcu"gdqp{"kpvq"vjg"tgrgtvqktg"qh"
uwkvcdng"jquv"rncpvu0"Kpvgtguvkpin{."U0"nkodcvwu"jcu"
cnuq"eqnqpk¦gf"vjg"kpxcukxg"R0"cewngcvc"vjtqwij/
qwv"vjg"pqtvjgtp"rctvu"qh"kvu"tcpig"*Oqtug"4225+0"
Ncdqtcvqt{"uvwfkgu"*E0"Hqz"wprwdn0"fcvc+"fgoqp/
uvtcvg"vjcv"gzrquwtg"qh"hgocngu"fwtkpi"R0"àqtkfc"
fwtkpi"gii"ocvwtcvkqp"kpàwgpegu"nctxcn"uwtxkxcn"
qp" R0" cewngcvc." qp" yjkej" uwtxkxcn" qh" nctxcg" ku"
cnuq"xgt{"nqy"yjgp"oqvjgtu"fq"pqv"gpeqwpvgt"R0"
àqtkfc"uggfu"*lwuv"cu"qdugtxgf"hqt"Vgzcu"gdqp{+0"
K" vjwu"dgnkgxg"vjcv"gii"uk¦g"rncuvkekv{"ku"c"oclqt"
eqorqpgpv"qh"fkgv"gzrcpukqp"kp"U0"nkodcvwu"cpf"
nkmgn{"ku"vjg"gzrncpcvkqp"hqt"yj{"vjku"urgekgu"ku"c"
tgncvkxg"igpgtcnkuv"*wukpi"@"92"urgekgu"cu"jquv+"kp"
c" igpwu" qh" fkgvct{" urgekcnkuvu" *Oqtug"("Hcttgnn"
4227c+0

Gxqnwvkqp" qh" vjg" fkgv" qh" Uvcvqt" nkodcvwu" ku"
cnuq" nkokvgf" d{" vjg" rtgugpeg" qh" qvjgt" uggf1htwkv"
rtgfcvqtu0"Hgocng"U0" nkodcvwu" nc{" giiu"qpn{"qp"
uggfu."pqv"qp"htwkvu."cpf"vjwu"tgswktg"fktgev"ceeguu"
vq"vjg"uggfu"qh" vjgkt"jquv"*Okvejgnn"3;99+0"Vjg{"
ctg" vjwu" tguvtkevgf" vq" jquvu" vjcv" rtqfweg" fgjku/
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egpv" rqfu" *uwej" cu" Rctmkpuqpkc" oketqrj{nnc+"
qt" vq" jquvu" vjcv" uwhhgt" uwduvcpvkcn" htwkv" fcocig"
d{" qvjgt" kpugevu" qt" tqfgpvu" vjcv" rtqxkfg" ceeguu"
vq" vjg" uggfu" *g0i0."R0" àqtkfc+0" Vgzcu" gdqp{" jcu"
fgjkuegpv" htwkvu=" kvu" uggfu" ctg" vjwu" cxckncdng" vq"
U0"nkodcvwu0"Jqygxgt."c"xctkgv{"qh"qvjgt"ngiwog"
urgekgu"jcxg"dggp"kpvtqfwegf"kpvq"vjg"uqwvjyguv/
gtp"Wpkvgf"Uvcvgu"yjqug"uggfu"ctg"oqtg"uwkvcdng"
hqt" U0" nkodcvwu" fgxgnqrogpv" *eqorctgf" ykvj"
vjqug"qh"Vgzcu"gdqp{+."dwv"vjg{"ctg"pqv"eqnqpk¦gf"
nkmgn{" dgecwug" vjgkt" htwkvu" ctg" kpfgjkuegpv" cpf"
qvjgt"uggf1htwkv"hggfgtu"ctg"pqv"rtgugpv"vq"etgcvg"
ceeguu" vq" uggfu" hqt" U0" nkodcvwu0" Vjg" geqnqi{"
cpf"gxqnwvkqp"qh"vjg"ewttgpv"fkgv"gzrcpukqp"qpvq"
Vgzcu" gdqp{." cpf" vjg" geqnqi{" cpf" gxqnwvkqpct{"
rtqeguugu" vjcv" ghhgev" U0" nkodcvwu" wug" qh" qvjgt"
pqp/pcvkxg" jquvu" vjtqwijqwv" kvu" fkuvtkdwvkqp" ctg"
wpfgt"qp/iqkpi"uvwf{0
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