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ABSTRACT. Introduction. 7TKH ODFN RI WKA\URLG KRUPRQHY OHDGV WRLW®BWILHRFEU R D WHK |
IXQFWLRQDO VWDWH RI GLITHUHQW RUJDQV DQG V\VWRFDVERABDRI BWKWHROBBHGWNC
DIITHFW WKH VWheetitvt RWR RBHDMCHUPLQH WKH QDWXUH RI PRUSKRVXDQE ®/ ULRDQW& UHAF
RI WKHLU EORRGVWUHDP UHP RKdhods. 7K B | W[FSW W.IRH Q/WY\U XZHHIFHWRPQ G XFWHG RQ
UDWV ZKLFK XQGHUZHQW WKH VWUXPHFWRP\ 7KH PDWHQGDDW DRW HKUL WWKRIO\RXIY I
+LVWRORJLFDO VHFWLRQV VWDLQHG ZLWK KHRRW.R QO LQGDD @GWHRYV WX HE VWX
WKH DUWHULDO DQG YHQRXV SOHWKRUD ZDV REVHUYHG KAKY KK JAFDP G REBNIDUHY
WLRQ WKGRERRPBB®R/LIQV RI RUJDQ FLUFXODWRU\ GLVRUGHUV ZHUMPHSDD@GE DO O\
ZDV DFFRPSDQLHG E\ UHGXFH LQ QXPEHU RI FHOO OD\HUVN LLKQNHYH D ROD/WERHW QH
WKHP DQG WKHUWRREMMBFEPHWORHQW PHPEUDQH ,Q VHYHQ GD\V PRUSKRORJLFD
EHFDPH PRUH REYLRXV 2QH FRXOG REVHUYH WKH QDUURXHQI HRV WJKRHP RAUKLH L\W I
,GHQWLILHG FKDQJHV GDARJ SHWWHAE X8 ZNMRVK SDUWLFXODUO\ WKLFN ZDOOV DQC
,Q WXEXOHV WKH VLJQV RI ILEURXV WUP®NI RUPADWHH QP HQWH VGKHIW M EIWNH/G R 2 G LV
FLUFXODWLRQ DQG QRXULXKWHAW RRPSRYXWGCHGHWHPIVGLIHURXY WXEXOHV ORI
WUDQVIRUPDWLRQ ZDV REVHUYHG ZLWK WKH JURZW KCoRcluftoR. GQ\M AW v K HWALW U X H
PHFWRP\ LQ WKH UDW WHVWLFORYURZDW REVGEUWRGCGWKHY RLRUIDOEDQMD GLQJ
LQ WKH VWURPD DQG SDUHQFK\PD 7KH SURJUHVVLRQ RPOWRHAQWHWHE ®ISXPI FKDC
ILEURXYV WUDQVIRUPDWLRQ RI VHPL QRQHUHAEXWL WHEK BAXLO/WK . LV KWWK IKTHL QUARZWMW R F 1H
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Aflsiztf gh€ aZehab Z[h agb’ _ggy €0 [*heh]eqghbc

=eihlbj_kg_ deegeqgbc kbg”"jhf gydbhdzZgbgghfm je\ge aZdhghfdggh \_~_ A
amfhle_gbc Ijb\Zebf agb _ggyf Z[h_ghgywtfkgh\gh]h h[fegm ijb]Jgegq_ggy hJfe
\biZz”reggyf nmgdpe+€ sblhih”e[gh€ ajheh&bk\ shjmr_ggy nmgdpehgZevghlh klz
kmijh\h~*"m}lvky ihjmr_ggyf ijh@ mdpgBoltjlhge\ 1Z kbkl_f > @
"gbo Jhjfhge\ > @ I+skeyhi_jZpecgbc JHRbBoj édhdjh\ergbo fekpv m kBfilhfZlbp-
jha\b\zZ}Ivky m o\hjbo iekey hi_jZpe€hpz aZo\hjx\Zggy ihker"Zklm "&kggp_\h
sblhih~e[gec aZehae Ijbghfm dekeyijlby\h&* @ I+*\bs_ggy Zjl_jeZevgh]h Ibkd
Ihfe€ klecdbc Jeihlbj_ha j_}kljm}lvkgvimim qHEazZxlv m ihgz” o\hjbo gz
\bizrde\ > @ G_"hklzZlgeklv JHjfhgeYesiblthjihha ijbghfm ~hkblv gZklh \hgh }
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*a i_jrbo ch]lh deegeqgbo ijhy\e\ Okned _ mylhkj_gZ seevghx kihemgghx IldZgl
hkh[eb\eklIx Zjl_jeZevgh€ Jei_jb ga+§eighfl=jih€ Ih\sbgd_agvdedx ih\_jog_x

j_hae } ihgzZldh\_ 1Z i_j \Z'g_k"\b$GAHglykihZh]leqgbo ajeaZo \ h[ho ]jmiZo
lheegghlh Zjl_jeZevgh]l]hdbkdydhjhbfbeamZeedhyZkefyge dZgZejwdZid
agZqg_ [eevr g+ gZ ajhkdzggydeejbg_ki_jfZlh]_gghlh _iel_e<X Kihemqgg

gghl]h km~bggh]lh hihjm > @ JhaeZgbgm_- ghjdehgh® kleghd dZgZewpe+\ seevgh
]_fhrbgZfedb yde \bgbdZxlv aZ mfh\ljr\idhélhj fmamkh[hx O\hklb ajeebo ki_jfZlha
g_ fh mlv g_ \ieb\ZIb gZ kljma@dImjghynhljliZgvd]lh jy*m deeslbg [meb kijyfh\Zg
pex ¢« nmgdpehgZevgbc klZg <drbo hjhky«N dZlgzevpe\ « m [eevrhXts \biZz~de\ |
I_f ahdj_fzghr)\la ]_g_jZlb\ghx nmgdprlxeklIx i_j_djb\Zeb ch]l]h M fekpyo ~hl
GZrZgbc gZk m™_ \klZgh\e_gh skleghklloaqdZgvpe\ fe° kh[hx mlI\hjx\Zebky
Ibj_h€~rgbo ]hjfhge\ fh _ ijb\hfmblb 4 jh ghlbjbdmlige secebgb \ ydbo ijhoh”
r_ggy ki_jfZlh]_ggh€ 1Z e<gdj_Ihjghddhvnghdge€km bgdgbgh_jje[gh]h dZes[jm
keffygbde\ m “hjhkebo gheh\ede\ > yd® [hjélbitixjgh aZih\g_ge nhgf_gbfb _e_
pvhlh \WZ Z}Ivky agb _ggy je\gy |_kIEKb_ghgm m
djp\e yd_ jhal\b\zZ}lvky mgzZkee”"hd ih@mj_ggy "hfgy iklymf_dlhfe€ hkgh\lghx
n_jf_glgbo kbkl_f sh \erih\erZxlv @Zglhldix &kljmdIimjgh€ j_hj]ZgeazZpe€ ldZg
“jh]_ge\ m y}qdZo > @ Hqgzd [fhghhlbgZlbg_ \_ghag_ « ihfejg_ Zjl_jeZ
ge f_oZgeafb ~Zgbo ijhp_ke\ ijin*h\ " mhxphdjhéfy yd_ ih}*"gm\Zehky¥ a ihfelgbf
rZlbky s_ ~h degpy g_ \b\g_gbfb ApdhfzZljpfb Ijb pvhfm \_gb [meb i_j_jha
klhkm}lvky \ieb\m km~iggglsir endhdl ]Jgmle gZih\gxxgbfb €0 nhjf_gbfb _e_f_qgl.
malh”"m}lvky +<a kmqgZkgbfb my\e djoyfb ZStiklrgdZfb keffygbo dagZevpes\ m
\klZgh\e_ggy 0ZjzZdl_jm I1Z hkhheb\hjki\Zcebkjy jcagh€ rbjbgb ijhfe db jbk K
Ah\b djh\hghkgh€ km~bggh€ khkl_flkedfymihdZigZevpe « €0 \fekl a[dje]Zeb k\h
jmr_gh€ ] _fhpbjdmeyp+*€ yd hAgh]h ImamjelojibdZ ¢ \b]Jey~Zeb ~ sh af gr_gbfb
gbo az\*"Zgv kmqgzkgh€ fh@hheh]e€ fejZo >ey "je[gbo Zjl_jec e Zjil_jehe 0ZjZ
Ji0T \klZgh\blb oZjZkjnhnmigdpes gbf [meh ~_yd_ ihlh\s_gg¥ okigditdd €a0Z
gZevgh€ i_j_[m~h\b kljmdImjgbo _eidZzZalfAlyyghdh ijhkydZggy ?gMl_eec 1Zd|
smje\ |Z hkh[eb\hkle j_fh~_ex\Bggy €bghalZggomghd gZ[jydebo y~ h \bibgzZ\ky
]h djh\hghkgh]lh hjlj]Zggh]h jmk&Z i-ké&yl kijnbffley”rs ©qZklhdhem?
Ihfe€
Ot 0dzd IS0 d3jlssH
?dki_jbf_glb ijh\_~_gh gZ <« Kkl
ebo [*sebo eZ[hjzZlhjghofpyofZal hx
leeZz ] A gbo IN\Zjbg kdeXeb ~
gm ]jmim eglZdlgbo smje\ smj SN
d_Izfegh\bf ag_gme_ggyf ijh\h*be*
rdejb gZ rb€ yd ~“hklmi ~h sblhih”"]
1rbf smjzZf ie” d_lZfegh\bf ag_a
ijh\h~beb kljmf_dllZflexjsZe ~eyh]eklh.
lJ*qggh]lh ~hke+~" ggy rfzZlhqdb y}qh™
q_j_a . Ne[ iekey hiejZp
AT _ggy ijh\h~beb m i_jrm iheh\bgm §
Nh l]h~"bgb "ey aZih[*]Zggly \ie}®
]h nzdlhjZz gZ nmgdpehZgevgb& klZ§
Ilheh]eqge ajeab azZ[Zj\ex\Zeb ]_fzl -
_habghf I1Z az <Zg =-ahg A _dki_jbf_glm I\Zjbg
\b\h~beb reyohf \gmlj-rgvhhq_1 \bggh]tpk\\=+klheh]-qgbc ajea y}qdZ snh[ q_ n
A ggy \_ebdbo ~ha dhgp_gljh\Zgh]hX¢¥nkligizidm-€ Azlzile_ggy ]_ Zihiikb e~ ghf * -h
Ahti
gZljex <k _dki_jbf_glZevges thke*™ _98¥ gHdjn\gz \ gzk-fiyg. dzgzewp-
\h~*bebky ea \eNih\ergelolmi“\h[dbbd fe dzgzevp_ \s ijhfs"db
db sh \bdez”~_ge m AZdhge MdjZ€gb ©Iljh aZobkl
INZjbg \*~ “hjklhdh]h ih\h”"_g®y? < Q j_a "h[b iekey hi_jZpecgh]h \ljmq:
\o N fhjnheh]eqge hagzZdb jhaezZ”+\ hjl]Zggh]h c
TiLzd1s0Isd SO '~ BBETo s jdudk [*Im gzZkldh\h j_~mdm\Zebky H"*gZd ijh"
ljb ]Jeklheh]sqghfm ~hkee""_gge* lZ8pgbldRy gZ[jyd kljhfb ~h ydh]h ijb}"g
dhgljhevgh€ ]jmib I\Zjbg kmlI}\h€ &bo¥yfgghktbkljhneqgh]lh 0ZjZdl_jm m klZI_
fe' eglZdligbfbzsmp smjzZfb a <felh\ZddsflbgZo j_ijh*mdlib\gh€ kbkl _ Hb HklZgg!
hi_jzZlb\gbf ~hkimihf ~h sblhih”*e[ghf\ey2dkgbaf_gr_ggyf deevdhklv €0 jy~ e\
\klZgh\e_gh g_ [meh ;eedh\Z h[hehgd¥f yjhglhdde\ fe° gbfb ¢ \eArZjm\Zggyf \e
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[ZaZevgh€ f_f[jZgb jbk A\_jlZghkg2dmk _jbk
I1Zdh™ m\Z]Im a[_j_~ _ggy ihdgphsl_ggy k
a\m™ _ggy ijhk\elm ~je[gbo jeHejec « Zil

Jbk =eklheh]eggbc ajea y}qdZ smjZ gq_j_a /e

key kljmf_dlhfe€ AZ[Zj\e_ggy ]_fZlhdkbeeghf « _he
. . hffi

Jbk =eklheh]eqgbc ajea y}qdZ snh[B q_J_% " . Y
iekey kljmf_dlIhf-€ AZ[Zj\e ggy ]_fZ|thbe-geh\;p-.\*l'ﬂ\aghdlh\gz Zjl_jsijhk\+Ib keffyghd dZg
ghf1

+Kefq e dZgZefwpdzZgZzZ hfeipb

vor drozsirpazozevp i <by\e g+ mgc |_jf+g af-gb Bhlj_k

S_ [+evr ihfelghlid\Zeb fhjnheh].qg$h gZjhkiZeb « *h “hlb kihkl_j_"_ggy
ijhy\b j_Zdpec kleghd Zjl_jec m k_fblrig@b@1j*"dh fh gz [meh \by\blb Zjl_j-
feg iekeyhi_jZpecghlh kihkl_j_"_gghkhbakyyihih\s_gbfb klegdZfb - alm’_g
qzZklh m ~Zgbc |_jfeg fh gz [meh Kihk\*joyfziph kéh*gih agZqg_ af_gr_ggy €o

a\m>_ggy lbje [hdh\bo \e"]Zenj _gv i*hiykdg Z€ a”Zlghkls jbk IZjZe_evgh
| jec \e” €0 fZ]ekljZevgbo km~pg [*dWrigaodlzlhagbo _e_f_glZo \byleyebky h:
im jbk ne[jhagh€ €o ljZgknhjfzp+€

f AR k}

b

Jbk =«klheh]sqgbc ajea y}qdZ smjz q_j_a Jbk[ i =eklheh]eqgbc aj+a y}qdZ smjZ q_j_a '
key kljmf_dlhfe€ AZ[Zj\e_ggy ]_f2|hdd<be-gnfr:<fey_h mf_dlhfe€ AZ[Zj\e_ggy ]_fZlhdkbesghf « _h
ghf1i ghtt _ . -

tFZ]ekljZevgZ Zjl_¢tgdh\_ \eA]Zem  _ggy i:j_l__j°y a ihlh\s_ghx klegdhx « a\tm”_gbf ij
Zjl_je€xffyah\heZklbggbc knegdl_j m ]bje- [hdhthhh Hiihk\elb keffygbo dZgZevp-\

\eN]Zenggy zkeffyge dZgZevpe
>ey Ah[b _dki_jbf_glm [meb oZzZjzdl
KZfe ° Zjl _j*€ [+evrh]h dZes[jm YhfyhaglZdb s_[ecevr ]Jeb[hdbd jhaeZ"s\ ¢
jhalylgmlbfb aZ jZomghd gZih\g_ggly[*§m djhWixdb y}qhd _dki_jbf glZevgbo I
LZds km~bgge j_Zdpe*€ kmijh\H" m\Zdligloy ijihnyédyebky \bjZ ' gbf aZklecgbf yd \
e _ggyf "bkljhneqgbo afeg m keffyghbeoglifZglZelvpyZgl jeZevgbf ih\ghdjh\Tyf Ijb
ca af_gr_ggyf deevdhkle jyre\ HMeelbfgngiZ jF&d jharbj gbo < ih\ghdjh\gbo Zjl _
]_ggh]lh _llZzethklmih\bf kimklhr_ggyfebalh]l]h dZee[jm "je[ge Zjl_je€ « Zjl_jehe

MORPHOLOGIA A 2016 A uss® 10 A — 3 A I EALILAUC



ihfelgh a\m™_gbc ijhk\el « ihlh\s_gijhkirlgdibh€ &»zZrgHgbo Zjl_jec « Zjl_jehe
jbk KZfe keffyge dZgZevpy ijb pdhifiimy\b\se*hfh&jl1_pltZevgh€ j_Zdp+-€ > @
"Zeb kimklhr_gbfb «a jeadh afkgr_ghx deevde

Ix deelbg ki_jfZlh]_ggé&ih _NANA]o e ?
fekpyo fh gZ [meh kihkl _je]ZIbZ€o
gknhjfZpex jbk ydZ \er"[mtZeZ
iZ° _gh]lh jhajhklZggy kihemqggh€ Id&AS
dZgZevp_\bo ijhfe'dZo jbk

Jbk =+klheh]eqgbc ajea y}qdZ smjZ q_j_a ’
iekey kljmf_dlhfe€ AZ[Zj\e_ggy &Z \Zg =-ahg
tKde_jha fe'dZgZevp_\bo ijhijhéit]
kefffyghbho dZgZevpe\

P_m k\hx g_jlm ijb\h”~blv 4h Iljhneqgbo
aeZ”s\ sh ijhyleyxlvky kihgzeédm gl _jklIl

Jbk =eklheh]eggbc ajsa y}gqdZ smjZ q [
gner mi-diiee Azlzite_gay J-tzibukbe: i J '[J\yzdahhfdh'gkIjthdzpe-\;rr:;ma{nrﬁe}\%\gzy}flvil;%k
ghti ; . - )
+1h\ghdjh\gz Zjl_jsyijhk\sIlb keffygbo d JZomghd ihlh\s_ggy kleghd \"_ g_ l-evdb z
gZep-\ Nje[ghlh Ze_ ¢ k_j_~gvh]h dZees[jm a h~g!

dhfi_gkZlhjgbf jhaybjijing\eIm BkZ af
evr_ggyf }fghkle Zjl _jec \ _ebdh]h dZe<s[jm
j_Zdpe+€ ea ajhklzggyf i_jbn_jbgghlh km~*
hihjm ydjZa « } o0zZjzZdl _jgbfb 7~ey Zjl _j*Z
]*i_jl_ga<€ ydZ jha\b\Z}lvky ij@ ]eihlbj_h
GZkeesrdhf IZdbo ] _fh~bgzZfeqglho jhaez”e'
nNZer ijh]lj_km\Zggy “bkljhneggibo afeg ca
kihr_ggyf ki_jfZlh] _ggh]lh _iel_eex m kef{
dZgZevpyo €0 ne[jhagec ljZgkinhjfZpe€ e«a
I1Zggyf kihemqggh€ IdZgbgb \ bl _jklbpe€
" [mlb fhjnheh]eqgbf i¢"%jmglyf jha\bl
g_iees"ghkle ijb Jeihlbj_ha-
AdhuseSd
lekey kljmf_dlhfe€ m y}qdiZo smje\ \b
dzZxlv agZqge jhaezZz”b hjljZggh]h djh\hh[
lee ydbo jha\b\zZxlvky ~bkljhnelgge afegb \
fo o iZj goefe hj]ng
jZgge | _jfegb ihjmr_ggy djh\hh[e]
Jbk klhehl-qgbc ajea y}qdZ smjZ Cu yHvky \ ghagbf ih\ghdjhdTyf a j_ne
Igrlm(fe|y kljmf dlhf € AZ[Zj\e_ggy ]_fZlhwkbe- g a\m ggryla‘\q]m - agb' _ggyf ijhi
+Ne[jhagZ ljzgknhjfzpsy keffengba dZg kdgh€ a"ZIgth- Nje[gbo Zjl_j'h e Zjl_jehe
NZevrhfm ijkhhixgzZz \Zahdhgkljbdpey "“je[gb¢
LZzdbf gbghf |j _amevliZlb ijh\_~ _ghkhj~*hgeo Zjl _jec ih}*gm}lvky a h”ghq
e*”" _ggy k\e~rqZlv ijh I_ sh iekey kdjmff_dkizflelggbf jharbj ggyf ijhk\elm 1Z a]
m klZl \bo aZeh&zZdépsm)b\gbdzxlv agvr_ggyf }fghkle Zjl _jec \_ebdh]h dZee<[jm
qge jhaez”b hjlJZzggh]lh djh\hh[s]m gZ Igh]ydibrm\gy “bkljhneqgbo &feg ijb\
jha\b\ZxlIvky ~bkljhneqitjlaffegbiX]j Ablv "h j_"mdpe+€ ki_jfZlh]_ggh]lh _icl_es*x
goefe hjl]Zgm M jZgge | _jfegb bhjmr jbggh€jHjZgknhjfZpe€ keffygboadZgZevp-\
h[e]m ijhy\ley}lvky \bjZ  gbf \ _d¢ghaghhkiidgdyf kihemqggh€ lIdZgbgb \ <gl_jklbp
jh\fyf yd_ fh™ _ [mlb j_amevIZIhf \f@b\m[rhib fhjnheh]eqgbf ie"]jmglyf jha\blc
jZpecgh€ [I|jZ\fb a | _ne_dlhjgbf agbiegbgylikle
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I jtehfiClsdod tfsHOEM (R tetLssBsS: i) h kijbylb jhajh[pe gh\bo f_Ih”e\ dhj_dp+€ qt
"h\"_ggy “hkee”"_gv m ~Zghfm gZiptfgdmgfhes""y

s jteOlstztedz” HXY jte jdzO
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JB0NdE=S R, REASdo L. [htBiddshisd fistizSlzehs? it jhists2ed WdylS Ser ) o Ehksadwa
HishishistelzdsA S Issdzdu i S s6E cdisisdtetLo.

TiWdteos. < wdki_jbf_gl_ gZ djukZo k bkihevah\zZgb_f Jbklheh]bg_k@bo f_Ih~bc
ghle_gh qlh ihke_ kljmfwdlhfhbmjhbkohafl_g_gby \ hj]Zgghf djh\bghkghf jm
g_d dhlhju_ azZdexqgzZxlky \ iheghdjh\bb khkm~h\ k jZa\blb_f \ZaHdhgkljbdphb
i_gkZlhjghc \Zah”~beZlZpbb Zjl_jbc djmigh]h dZeb[jZz WIh khijh\h_"Z _1ky "bl
gbyfb \ kljhfizjbgobf_ hjl]Zzgz >bkljhnbq_kdb_ baf_g_gby ijhyleyxdky \gmljbd
|_jklbpbZevguf hl_dhfxisbhik&atmb_f nb[jhaZz b kde_jhaz

stsyjord ese0: kljmfwdlhfby Zjl_jbb \_gu hl_d kde_jha
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