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g/I6#<5/76"6-# .</.!1# 7/"!7# 5!"@#Trapa#T>45.1!8#
!B3@.,/E# g@G7@-/0# 7/"!7# <5/76"6-:# 7# .!!,76,.,7//#
.# 56A/!-@3C-!8# .7!"1!8# ���# /# 7:7656-:# <!# .7!"16#
�E# kE# �656<@-!7@# ���E# �@,65/@3!># "30# -@.,!0N68#
5@B!,:# <!.34I/3/# A65B@5-:6# .B!5:# /# <!367:6#
-@B3S"6-/0# @7,!5@;# <!3426--:6# 7# <65/!"# .# hiiR# <!#
hiQh# AAE# O30# 7:0.-6-/0# !.!B6--!.,68# <5!/G5@.,@-/0##
/# A6!A5@9/26.1!A!# 5@.<5!.,5@-6-/0# 7/"!7# /.<!3CG!7@H
3/.C# 1!3361]//# A65B@5/67# e/!3!A!H<!276--!A!#
/-.,/,4,@# OMf#  Tg# $^_`+;# B/!3!A/26.1!A!# 9@143CH#
,6,@# �!.1!7.1!A!# A!.4"@5.,76--!A!# 4-/765./,6,@##
/>E# �E# ME# �!>!-!.!7@# $ab+;# �3@7-!A!# B!,@-/26.1!A!##
.@"@# />E# gE# ME# �/]/-@#  Tg# $ac`+;# e!,@-/26.1!A!#
/-.,/,4,@# />E# ME# �E# k!>@5!7@#  Tg# $_d+;# .B!5:#
1!3361,!5!7# T>45.1!A!# 9/3/@3@# �6"65@3C-!A!#
A!.4"@5.,76--!A!# BS"I6,-!A!# 4256I"6-/0# -@41/#
e!,@-/26.1!A!# .@"@H/-.,/,4,@# OMf#  Tg# $T�# e�F##
OMf# Tg+E
340#56787#9'#.#:;<=>?4@#4AB:>C2D#.204.4@#>4>C:.E#

=:>F=4>C=:1/12/E#.4F=4>G#4H=:1G

Trapa japonica# VL*&E# $TE# jeholensis# Z'['\;##
T. tuberculifera# ^E# ^'KK\LE;# T. korshinskyi# ^E# ^'KK\LE# (E(E;#
T. litwinowii# ^E# ^'KK\LE# (E(E+# J# 5!A43C-/1# 0<!-.1/8E#

2@'0@',)!)A)%*@' T�� f�� Tg{gF{#MFOfM# fOT#%�`�`#_E#$%�`�`~d`d+#gT#�{  F�f FF#T�� �kf�#fe�T��F#
$ f��F��kF�#OT��gF�#Mf��fk+
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32>'# &'#  !G6,1@# 3/.,C67# Trapa natans# KELE# $.367@+�# <3!":# $.<5@7@+U##
'# J# T. japonica;# r# J# T. maximowiczii;# )# J# T. manshurica;# u# J# T. pseudoincisa;##

*#J#T. sibirica

32>'#I'# @.<5!.,5@-6-/6#Trapa japonica  !"#$%&'()!(*+,&-.
/%.#01,2.03! 450&6! .! 5,+00! 10%27#! (*(82,1027! &*(%7! , -(%,! %,*(-79!

*0+7#!:!5%$;.<!'(++0'-(%( !=>?@!ABC@!AD@!E>C@!"F!GHI!JKL!M"NO
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&-,%.P,<3! /+(57! QR%(;.0@! '%$S270@! (-! T. sibirica 

(-+.1,T-&U! *(+00! 5+.227#.@! -(2'.#.@! .;(+61,-7#.!
%(;,#.3! K! M(&&..! .! &(S%050+627<! ;(&$5,%&- ,<! = !
S%050+,<! *7 V0;(! HHHMO!  &-%01,0-&U! -(+6'(! 2,!!
J,+620#! K(&-('0! ="#$%&',U! .! W %0)&',U! , -(2(#2,U!
(*+,&-.@! X,*,%( &'.)! .! /%.#(%&'.)! '%,UO3! K!
"#$%&'()! (*+,&-.!  .5! 2,<(5.-&U! 2,! &0 0%2(#!!
S%050+0! %,&S%(&-%,202.U! =%.&3! YO3! I8 0&-270! S(S$+UR!
P..! .#0T-! 20*(+6V$T! 1.&+022(&-6@!  ! .8(*.+..!!
(-#0102,! (52,Z57!  ! 5(+.20! %3! 40U3! M,&-02.U! P 0-$-!
.! S+(5(2(&U-3! K.5!  '+T102!  ! [%,&270! '2.;.! W %0)R
&'()! , -(2(#2()! (*+,&-.! \]^_@! X,*,%( &'(;(! \]`_@!
/%.#(%&'(;(! \]a_! '%,0 3! K! [%,&2$T! '2.;$! "#$%&'()!
(*+,&-.!\]Q_!.!&S.&('!%05'.<! .5( !%,&-02.)!J,+620;(!
K(&-(',! \]b_!  '+T102! ','!Trapa natans! c3d3!L<%,2U0-&U!
 ! X.2;,2&'(#! 8,S( 052.'0@! e,V.2&'(#! 8,',82.'0@!
 20!MF!:! ![.-,0@!(*7127)! .5!5+U!'%$S27<!&-,%.P!.!!
(80%! !5(+.20!%3!H$2;,%.!\]f_3

Trapa maximowiczii! ghicjk3! :! %(;$+62.'!!
l,'&.#( .1,3! LS.&,2!  ! "#$%&'()! (*+,&-.m! n&3! l.R
<,)+( &'(0! #0Z5$! 400)! .! G$%00)!  ! &-,%.P,<! S(!!
%3! 4, .-()3! ]a! Eoo! ]fb]3! H3! [(%Z.2&'.)p! =-.S! :! >?O3!
/(! #202.T!N3! N3! q 0+0 ,! \]_@! 2,.*(+00! S%.#.-. 27)!
 (&-(12(,8.,-&'.)!  .5@! %,&S%(&-%,202!  ! 20*(+6V.<!
S()#0227<! .! &-,%.127<! (80%,<@! 8,+. ,<! %0'! &!
20*(+6V.#! -0102.0#3! /+(57! #0+'.0@! 10%270@! QR%(;.0@!
 ! M(&&..! .! &(S%050+627<! ;(&$5,%&- ,<! = ! S%050+,<!

LS.&,2!  ! rS(2..! =+0'-(-.S! :! nstuhvwt@! xtytctzw3! {|!
Eooo! ]faY3! At}w~h�wj�! :! >?pO3! K(&-(12(,8.,-&'.)!
 .5@!  &-%01,T�.)&U!  ! (80%,<@! &-,%.P,<@! 8, (5U<!
 (5(<%,2.+.�! &(! 82,1.-0+627#! &(50%Z,2.0#!
*.(;0227<!  0�0&- 3! /(! #202.T! N3! N3! q 0+0 ,!
\]_@!  (8#(Z2(@! .#00-! ;.*%.52$T! S%.%(5$3! /+(57!!
{R%(;.0@! 2(! *(+00! '%$S270@! 10#! $! *+.8'(;(!  .5,!!
T. pseudoincisa@! .! &! *(+00! %,8 .-()! &'$+6S-$%()3! K!
M(&&..! .! &(S%050+627<! ;(&$5,%&- ,<! = ! S%050+,<!
*7 V0;(! HHHMO!  &-%01,0-&U! -(+6'(! 2,! T;0! J,+620;(!
K(&-(',! ="#$%&',U! .! W %0)&',U! , -(2(#2,U! (*+,&-.@!
X,*,%( &'.)! .! /%.#(%&'.)! '%,UO3! K! "#$%&'()!!
(*+,&-.!  .5! 2,<(5.-&U! 2,! &0 0%2(#! S%050+0!
%,&S%(&-%,202.U! =%.&3! {O3! /+(�,5.@! 8,2.#,0#70!
S(S$+UP.U#.@! 20*(+6V.03! M,&-02.U! P 0-$-! .!
S+(5(2(&U-3! K.5!  '+T102!  ! [%,&270! '2.;.! /%.R!
#(%&'(;(! \]a_@! X,*,%( &'(;(! \]`_! '%,0 3! K! [%,&2$T!!
'2.;$! "#$%&'()! (*+,&-.! \]Q_! .! &S.&('! %05'.<!
 .5( ! %,&-02.)! J,+620;(! K(&-(',! \]b_!  '+T102! ','!!
Trapa natans! c3d3! L<%,2U0-&U!  ! X.2;,2&'(#! 8,S( 052.R
'0@! G0%08( &'(#@! l$%, 60 &'(#! 8,',82.',<@!  20! MF! :!!
 ![.-,0@!rS(2..@![(%003

Trapa manshurica! �d�i3! =T. manshurica! c��cu3!!
tranzschelii =E3! Etccwd3O! gw�ty3@ T. tranzschelii! E3! Etccwd3@!
T. tuberculifera! E3! Etccwd3O! :! %(;$+62.'! #,261Z$%&'.)3!
LS.&,2!  ! [.-,0! =%3! H$2;,%.O3! K(&-(12(,8.,-&'.)!
 .5@!  &-%01,T�.)&U!  ! 20*(+6V.<! S()#0227<! (80%,<@!

 !"#$%#!M,&S%(&-%,202.0!Trapa manshurica! !"#$%&'()!(*+,&-.  !"#$&#$M,&S%(&-%,202.0 Trapa maximowiczii! !"#$%&'()!(*+,&-.

 !"#!"$%&%'%()!"M"H/MLHeM"NWNIW!KIJLK!MLJ"!��C�C!>3!=��C�C�?C?O!N"!eWMMIeLMII!"l�MH[L�!LG�"HeI!
=MLHHI�H[I�!J"��NI�!KLHeL[O
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*7 V0;(! HHHMO!  &-%01,0-&U! -(+6'(! 2,! J,+620#!
K(&-('0! ="#$%&',U! .! W %0)&',U! , -(2(#2,U! (*+,&-.@!
X,*,%( &'.)! .! /%.#(%&'.)! '%,UO3! K! "#$%&'()!
(*+,&-.!  .5! 2,<(5.-&U! 2,! &0 0%(R8,S,52(#! S%050+0!
%,&S%(&-%,202.U! .! <,%,'-0%.8$0-&U! *(+00! V.%('.#! .!
&0 0%27#! %,&S%(&-%,202.0#! S(! &%, 202.T! &! 5%$;.#.!
 .5,#.! %(5,! Trapa! =%.&3! QO3! K&-%01,0-&U! (1026! 1,&-(@!
S(S$+UP..! #2(;(1.&+022703! M,&-02.U! (*.+62(!
P 0-$-! .! S+(5(2(&U-3! K'+T102!  ! [%,&2$T! '2.;$!!
/%.#(%&'(;(! '%,U! \]a_3! K! [%,&2$T! '2.;$! "#$%&'()!
(*+,&-.! \]Q_! .! &S.&('! %05'.<!  .5( ! %,&-02.)!!
J,+620;(! K(&-(',! \]b_!  '+T102! ','! Trapa natans! c3d3!
L<%,2U0-&U!  ! X.2;,2&'(#@! N(%&'(#! 8,S( 052.',<@!
G+,;( 0�02&'(#@! G0%08( &'(#@! l$%, 60 &'(#@! e,V.2R
&'(#@!H#.%2( &'(#!8,',82.',<@! 20!MF!:! ![.-,03

Trapa pseudoincisa! xtztw! =T. komarovii! E3! Etccwd3@!!
T. chinensis! �d�i3@! T. potaninii! E3! Etccwd3@! T. korshinskyi 

E3! Etccwd3! u3u3@! T. bispinosa! t�j�3@! vhv! �h}�3O! :! %(;$+6R
2.'! +(Z2( 70#1,-(+.&-27)3! LS.&,2!  ! l,261Z$%..3!
K(&-(12(,8.,-&'.)!  .5@!  &-%01,T�.)&U!  ! 20;+$*(R
'.<! (80%,<@! 8, (5U<!  (5(<%,2.+.�@! &-,%.P,<@!
&+,*(S%(-(127<!  (5(0#,<3! /+(57! {R%(;.0! &(! &+,*(!
 7%,Z022()! &'$+6S-$%()3! K! M(&&..! .! &(S%050+627<!
;(&$5,%&- ,<! = ! S%050+,<! *7 V0;(! HHHMO!  &-%01,0-&U!
-(+6'(! 2,! T;0! J,+620;(! K(&-(',! ="#$%&',U! .!!
W %0)&',U! , -(2(#2,U! (*+,&-.@! X,*,%( &'.)! .!
/%.#(%&'.)!'%,UO3!K!"#$%&'()!(*+,&-.! .5!2,<(5.-&U!!

2,! &0 0%2(#! S%050+0! %,&S%(&-%,202.U! =%.&3! ^O3!
K&-%01,T-&U! (-2(&.-0+62(! 1,&-(@! .8 0&-270! S(S$+UP..!
 ! <(%(V0#! &(&-(U2..3! K! [%,&2$T! '2.;$! "#$%&'()!
(*+,&-.!\]Q_!.!&S.&('!%05'.<! .5( !%,&-02.)!J,+620;(!
K(&-(',! \]b_!  '+T102! ','!Trapa natans! c3d3!L<%,2U0-&U!
 ! X.2;,2&'(#! 8,S( 052.'0@! G0%08( &'(#@! l$R!
%, 60 &'(#!8,',82.',<@! 20!MF!:! ![.-,0@!rS(2..3

Trapa sibirica!�d�i3! =T. amurensis!�d�i3@!T. spryginii!E3!
Etccwd3@! T. sajanensis! E3! Etccwd3@! T. fastigiata! E3! Etccwd3O!
:! %(;$+62.'! &.*.%&'.)3! LS.&,2!  ! H.*.%.3! W %(R!
,8.,-&'.)!  .5@!  &-%01,T�.)&U!  ! %,8+.127<!
S()#0227<! (80%,<3! /+(57! QR%(;.0@! '%$S270@! (-!!
T. manshurica (-+.1,T-&U! *(+00! '(%(-'.#.@! -(+&-7#.@!
-$S7#.! %(;,#.3! K! M(&&..! .! &(S%050+627<! ;(&$R!
5,%&- ,<! = ! S%050+,<! *7 V0;(! HHHMO!  &-%01,0-&U!  !
4,S,52()! .! K(&-(12()! H.*.%.@! 2,! J,+620#! K(&-('0!
="#$%&',U! .! W %0)&',U! , -(2(#2,U! (*+,&-.@! X,R!
*,%( &'.)! .! /%.#(%&'.)! '%,UO3! K! "#$%&'()! (*+,&-.!
 .5! &(*%,2!  ! 5(+.2,<! %0'! "#$%@! 40U@! e,V.2,!!
=%.&3! aO3! K&-%01,0-&U! 201,&-(@! &S(%,5.10&'.@! 20*(+6R
V.#.! ;%$SS,#.@! &,#70! &0 0%270! S(S$+UP..! =40)&'.)!
.! H'( (%(5.2&'.)! %,)(27O! 20! S(5- 0%Z5027!
&( %0#0227#.! ;0%*,%27#.! &*(%,#.3! K! [%,&2$T!
'2.;$! "#$%&'()! (*+,&-.! \]Q_! .! &S.&('! %05'.<!  .5( !!
%,&-02.)! J,+620;(! K(&-(',! \]b_!  '+T102! ','! Trapa 

natans c3d3! L<%,2U0-&U! 2,! -0%%.-(%..! e,V.2&'(;(!
8,',82.',@! 20!MF!:! ![.-,03

 !"#$'3!M,&S%(&-%,202.0!Trapa pseudoincisa! !"#$%&'()!(*+,&-.  !"#$(#$M,&S%(&-%,202.0!Trapa sibirica! !"#$%&'()!(*+,&-.
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I&&+05$0#70!  .57! <,%,'-0%.8$T-&U! %,82()!
%,&S%(&-%,2022(&-6T! 2,! -0%%.-(%..! (*+,&-.3! K.5!!
T. maximowiczii! (< ,-7 ,0-! S%,'-.10&'.!  &T!!
-0%%.-(%.T! (*+,&-.! &! &0 0%,! 2,!T;3! K.57!T. japonica, 

T. manshurica, T. maximowiczii! .! T. pseudoincisa 

 &-%01,T-&U! -(+6'(! 2,! T;0! J,+620;(! K(&-(',! = !
S%050+,<! MFO@! ,! -,'Z0! 2,<(5U-&U! 2,! &0 0%2()! ;%,2.P0!
%,&S%(&-%,202.U@! 1-(! S%05&-, +U0-! *(+6V$T! 2,$12$T@!
2,$12(RS(82, ,-0+62$T!.!S%.%(5((<%,22$T!P022(&-63!

)*+,-./0!/

"2,+.8! %,&S%(&-%,202.U!  .5( ! %(5,! Trapa!
2,! -0%%.-(%..! .&&+05( ,2.U! S(',8,+! .<! %,82$T!
S%05&-, +022(&-6! 2,! (&(*(! (<%,2U0#7<! S%.%(527<!
-0%%.-(%.U<! =LL/eO3! N,.*(+6V00! 1.&+(!  .5( !
(-#0102(!  ! X.2;,2&'(#! 8,S( 052.'0! =QO@! G0%08( &'(#@!
l$%, 60 &'(#! .! e,V.2&'(#! 8,',82.',<! =S(! YO@!  !!
N(%&'(#! 8,S( 052.'0! .! H#.%2( &'(#! 8,',82.'0!
=]O3! K750+U0-&U! T. sibirica@! &+,*(! (*0&S010227)!
S%.%(5((<%,227#.! #0%,#.@! -3! '3!  .5! (-#0102! -(+6'(!
2,! (52(#! LL/e3! /(! 2,V0#$! #202.T@! T. sibirica!!
(&(*(! 2$Z5,0-&U!  (!  2.#,2..! '! 0;(! &(&-(U2.T!  !
S%.%(52()! &%050! .8R8,! %05'()!  &-%01,0#(&-.@! #,+(;(!
1.&+,!S(S$+UP.)!.!2.8'()!1.&+022(&-.! !2.<3

*++&,-%()./," 0)+'/0.%" (12%&.,.%" (" 3)45)6" 789"

:;)<0.1," /" .)<0.%=2,-)>%>/0,+5/," 5)-31" /..%()?/%.=

.%@"A%++//".)"BCCD=BCEF">>!GH"23%,5'"I"EJ!"KEL!"BE!"CELF!

1$!$2$/$3$*$2$4$3$*

]3!q 0+0 !N3!N3!L!%(50!Trapa L3! =�itutj�t�O!  !K(&-(12()!
H.*.%.! .! H0 0%2()! "8..! ��! N( 3! &.&-3!  7&V3! %,&-3@! ]bbY3! :!!
e3!{b3!:!H3!bbR]|`3

{3! K,&.+60 ! K3! N3! L! S%.%(50! S(5 (527<! (%;,2( ! $!
S%05&-, .-0+0)!%(5,!Trapa L3!=�itutj�t�O!��!G(-3!Z$%23@!]b`f3!:!
e3!aY3!:!�!]|3!:!H3!]^]^R]^]f3

Y3! G0%0&-02'(! W3! N3! M(5! Trapa L3! =�itutj�t�! ��~hi�3O!
 ! /%.#(%&'(#! '%,0! =(&(*022(&-.! *.(+(;..@!  .5( (0!
%,82((*%,8.0Om! , -(%0�3! �! '3! *.(+3! 2,$'m! |Y3|{3|]3! :!
K+,5. (&-('@!{|]{3!:!{|!&3

Q3! H .%.502'(! G3! F3! �.8202270! �(%#7! P 0-( 7<!
;.5%(�.-( !H0 0%2(;(![,8,<&-,2,!��!G(-3!Z$%23@!]bb]3!:!e3!`a3!
:!�!^3!:!H3!af`Rabf3

^3! G0+, &',U!"3!/3!K(5270!%,&-02.U!M(&&..!.! &(S%050+6R
27<!;(&$5,%&- 3!:!�3@!]bbQ3!:!aQ!&3

a3! H(&$5.&-70! %,&-02.U! &( 0-&'(;(! J,+620;(! K(&-(',3! :!!
H/*3m!N,$',@!:!]bb^3!:!e3!`3!:!Yb^!&3

`3! �0%0S,2( ! H3! [3! H(&$5.&-70! %,&-02.U! M(&&..! .!
&(S%050+627<!;(&$5,%&- 3!:!H/*3m!l.%!.!&0#6U@!]bb^3!:!bb{!&3

f3! F+(%,! %(&&.)&'(;(! J,+620;(! K(&-(',m! J(S(+202.U!
.! .8#0202.U! '! .85,2.T! nH(&$5.&-70! %,&-02.U! &( 0-&'(;(!
J,+620;(! K(&-(',p3! e3! ]Rf! =]bf^R]bbaO! �! (- 3! %053! "3! W3! [(R
Z0 2.'( @! N3! H3! /%(*,-( ,3! :! K+,5. (&-('m! J,+62,$',@!!
{||a3!:!Q^a!&3

b3! /V022.'( ,! �3! l3! N( 7)!  .5! %(5,! �itut! =�itutj�t�O!!
&! J,+620;(! K(&-(',! M(&&..! ��! G(-3! Z$%23! :! {||`3! :! e3! b{3! :!!

�!]3!:!H3!]^bR]a|3
]|3! G(+(-( ,! r3! K3! M(5! Trapa! =�itutj�t�O!  ! "#$%&'()!

(*+,&-.! =%(&&.)&'.)!J,+62.)!K(&-('O! ��!/%(*+0#7!*(-,2.'.!
�Z2()! H.*.%.! .! l(2;(+..m! l,-0%3! Eo! #0Z5$2,%3! 2,$12(R
S%,'-.13! '(2�3! ={^R{f! ('-U*%U! {||`! ;3@! G,%2,$+O3! :! G,%2,$+m!
I85R (!n"8G$',p@!{||`3!:!H3!]QR]`3

]]3! /.&6U$'( ,! K3! K3! l,-0%.,+7! '! <,%,'-0%.&-.'0!!
 (52()!%,&-.-0+62(&-.!2.8( .)!"#$%,!��!�1023!8,S3!�02.2;%3!
S053!.2R-,!.#3!"3!I3!�0%P02,3!:!�3@!]b^b3!:!e3!]`f3!:!H3!Y`RQ`3

]{3! [%,&2,U! '2.;,! MHFHM! =%,&-02.UO! �! "N! HHHM@!
G(-,23! .2R-!.#3!K3!�3![(#,%( ,9!K&0&(T83! *(-,23! (*�R (9!�+3!
$S%3! (<(-23! <(8R ,! .! 8,S( 052.'( ! S%.! H( 0-0! l.2.&-%( !!
MHFHM9! �+3! %053! '(++3m! K3! J3! �(+( ,2( ! .! 5%39! H(&-3!!
"3!�3!e,<-,5ZU23!:!l3m!M(&,;%(S%(#.85,-@!]bff3!:!^b|!&3

]Y3! [%,&2,U! '2.;,! M(&&.)&'()! F050%,P..! =%,&-02.U! .!
;%.*7O3! :!l3m! e( ,%.�0&- (! 2,$127<! .85,2.)! [l[@! {||f3! :!
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