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34%ABC%+!>AeliaDEFC%<;34%+G!1<%+!>%HIJ%,29

.)% K-8()5LBM;NO% ,-"M% P!'$% <;% +,!#8 % ,:% DM% L$-QL$;%R

D$-/% <;% .S134% ABC% 31;% +!>Aelia acuminata (L.)

%T#F>;% +;,;:% U# % 2% VM% *!>,-"M% <;% .WN % ,:% DM% T4;

% T4;% +:!X=Y;(Lodos, 1981; Burlaka, 2009)%! % *

%,:%34%31;%UBM;NO%./:N=8/%:-C2%V1LY%+!#$:(Panizzi

et al., 2000; Rider, 2006)% G;N1;% 2ZAlexandrov

and Mirzayan, 1949; Radjabi, 1998% [%D % T#F>;% 2

%G9%+:!X=Y;%VM%T\8$(Panizzi et al., 2000)%.>!/%!);%*

T#]FC% H!Y2;%2% ^LB/% _,;`)% ,:% G9% <;% .6C-a% 7 !Y% +!>

% b$N % .>!/(Lodos, 1981; Javahery, 1995)%c,;`/

5LQT4;% RVM;Na% ,:% G;N1;% &d!B)% <;% +,!#8 % ,:% 34% 31;%+!>

eEf%2%.f;,<%G!>!#/%+2,%*VM5N#a%<;%<N>%2%.]aN)%+!>%+

% HIJ(Poaceae).)% V"g% D % `#$% :,-WZRadjabi,

2000R[

D'hB)% ,:% G!=8Y;`Y% i!FQ% ,:% +Kustanai% 34A.

acuminata%34% 5;NF>% 2% 5:- % +:!X=Y;% T#F>;% +;,;:

Aelia siberica Reuter% j1NYkl% m34% T#]FC%+!>

%ABCAelia.)%7#S"a%;,%:;:(Burov, 1962)% R%D#42,%,:

% 34A. acuminata% *l% !an34% T#]FC% Lo,:%_,;`)% +!>

%G!=4;%HIJSamara%:- (Burlaka, 2009)R

% 34% UBM;NO% ./:N=8/% :-C2% ! A. acuminata%N="# 

^- % H!]p!h)#O% G-);N#O% *G9% .4!BQ%i-q;% 2% r2;% 2% U1;L

%T4;%eE=s)%&d!B)%,:%34%31;%T#]FCZTischler, 1938;

Burov, 1962; Benedek, 1971; Radjabi, 2000%R[

.4,N %3#BtF>5L1LO%u-XW%,:%.6C-a%7 !Y%+!>%<-O!1:%+

D=qN/% H,-o% 5!v"1!)<9% ,:% 5N"w% 31;% T4;ZHodek,

1971, 1979%R[5,! ,:T81<%+%31;%.>!v"1!)<9%.4!BQ%34

5N"w% x !B)% ,:%<;% yT4;% 5LQ% G!# % .\p!h)% U# % 2% VM% .4!BQ

./012% .WN % DEFC%31;% G;,zv$!=8)<% :;Nq;% .E{)% L#p-a% +!>

D=qN/%,;NY%.4,N %:,-)%5!v"1!)<9%,:%34%T4;(Javahery,

1967)R

.q;N/-):% H!]p!h)|% !1"T#]FC% .FM% 7#E(a"%,:

5L$N#/N Vsa% *!F$% 2% -"$% +!>% 5:;:% +%N#)% 2% }N)% 2% +`1,

T4;%eE=s)%7w;N)%R%2%5:N"q%H!fId;%*c2,%31;%~FM%D 

D ./012%G-);N#O%.E)!M%T\8$%5N"w%+,29:;<%2%.=81<%+!>

D .)% T4:% L19(Carey, 1993)% R%7#E(a% 2% D1`�a% .qNd% <;

5:;:%31;DEwN)%c2,%D %!>+5012%Tp!W:%�!4;%N %2%.B4%+

5:;:x)!C%H!fId;%*5:!)%2%N$%ABC%2:%N>%+!>%V>;Nq%;,%+Na

.)% :,29(Chi, 1988)% R% 34% D % P- N)% x !B)% .4,N % ,:A.

acuminataL"$% 5L>!")% H!fId;% 31;% R%T#]FC% D % DC-a% ! 

34% �L$;% 2% 5LBM;NO%*,!6 % 71;2;% ,:% G;,zv$!=8)<% +!>

D]p!h)34% +5,!6 % +!>Z^2:% 78$% [%T#]FC% T\8$% D % DM

V>;Nq%L$,;:%+N="# T4;%Na%R%:;Nq;%. !1<,;%U>20O%31;%�L>

5,!6 % 78$%.Q,2NO% .BEM% 7#S"a% G!S);% ,-�B)% D % 34% 31;% +

./012%TW!BQ%2%.>!v"1!)<9G9%.=81<%+!>T4;%!>R

$%&'%'()* +,

% 7)9% TQL6 % ^LB/% _,;`)% <;% 5!):;:NW% NW9% ,:Z%! 

.1!#q;N�C% H!Xs")�% .p!FQ% �Nf !" #" $%&'(!()*+

",-./"012"3$45-'(*"#"$%&'6 !)67"89:;&<"#"$45-'=)+*

9>&'"?@A"B<".CD"EF.GH"&1;"9IF&9JI"KA"L'<MN;"L.5O"LA.

acuminataPQ%",RST"L9RUD" F9VG>9DBW" &'"$T"M/"L&#W

'<'" X5YG;" <&" ZKA" K><" ,[9VG>9DBW" \><./" &'" 9[]"L9D'

6±*(12&"3^15_SA"$%&'",U_`"aI!7bc7"d"L&1`"F&#'"#

6!"#",>9R/#&"ae9Ac,Y>&9;"ae9A"E$`<'"9I"fW"#"gMRO"L

M`M/"$>hi;Z

$CA'" j9I" \><./" &'" ,k<.O1D'"l>9DBW" L<.I"mn;"L9[

$I$I" #" a/<'.I" ,RST" B<" $`<B#&" &12"o#&'" $`9O<M%" &12

"L.Cp"q#.r]"$`9['".@-!,C`9A.CD"Eak.O"&<.-"Z"9I"l>9DBW

 (+;"'MeM/"B9sW"mn"Z"FM`9/1p"hs9T"9I"L.Cp"q#.r"tT

M/" Z$`<'" B<u5v" gMRO" L9[$`<'" $T" FM/" K5I" 9[6*" 9;*=

M/"F'9:CA<"$>hi;"L<.I"3MRC/<'"&<.-"fW"&'"ae9A"Z"$w1w"x>

$URp"9I"fW"L#9H",G>9DBW$`9['"&'"L<"B95`"'&1D"fW"3oW"L

,D" F'&#W.I" <&" KAav9A" Z"M>'B9I" q#.r" K><" B<" B#&" .[

1
demography



MS%"3,[95O"y9kW"y9454z; F&9Q/"3*"09A"36 +* (

&1{,D"y"tT"hs9T"#"fW"3" <hs"|>1N;"KQ}"9;"ak.O

aA1p"#".5D#"~.D"&9DW"3q.r'1/"a/<''9>"LB<M`<"Z"B<"MNI

oW" uR%" �w9I" y<.GH" l><M5p$I" #" FM/" K5ND" 9["y&1{

,D"&<.-"m["9I"a:%MRCk.O"Zmn;"o<�5D"#"�>&9;F'9D"L�>&"9[

$I"F'9D"#".`"'<.k<".5D"#"~.D"#M/"a/<'9>"$`<B#&"&12"Z<"$I"K>

F'<'"�5;.;"x5k<.O1D'"L9[.CD<&9p"'&#W.I"L<.I"�A9RD"L9[

"KAA. acuminataMDW"m[<.kZ

F'<'aA'" $I" L9[",OM`B" 0#M%" 0MD" ^9A<" .I" FMDW

F�>#"\A1;"$T",_R%#'",RA"LChi and Liu (1985)"#

Chi (1988)g.`"9I"3FM/"$5J;"&<�k<TWOSEX-MSChart

(Chi, 2012)$>��;" '&1D" 3" L&9DW" Lak.O" &<.-" Z".CD<&9p

"a5NQ%"l><�k<" ,;<�"�.`" mJD]rm" E.w#<" $w'9ND"^9A<" .Ib

" 9Y;1w] 
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meml" E$I" M/" '&#W.I"$T" L&12

FM/"$Ck.O".�`"&'".:{"B#&"B<"F.GH"KA"aA<]Goodman,

1982"ZE"&95ND"L9@v]SE"E"�#&"�>.2"B<"FM/'9>"L9[.CD<&9p

�.C_;1I6"9I67777&1{"&<.Y;"&9IaA<"$Ck.>hp"y(Huang

and Chi, 2012)"Z$_>94D"y<.GH"L9Q`"1G`"o<&#'"012"L

"o1DBW"\A1;"F'9D"#".`t-testg.`"9I"#"&<�k<SPSSM/"g9�`<Z

 !"#$

F&#'" 012"XT" #" ,O&1p" KA" �Rp" 3mn;" L9Q`" 1G`" L

" 0#M%" &'" �w9I9`" o<&#'6FM/" F'<'" o9G`aA<" Z,`j12"K>.;

F&1p"$I"�1I.D"F&#'"9I"g#'"KA"L66)+aA<"B#&"Z"1G`"o<&#'

"�5;.;"$I"F'9D"#".`"y<.GH"L9Q`"#c6)7± !)= "#c�)7±

77)= ,RND"y#9:;"$T"MDW"aA'"$I"B#&"a/<M`"L&<']t =

0.298, df = 28, P = 0.77"ZE".`"XD9T"y<.GH".Qe"012

" 9I"�5;.;" $I" F'9D" #7() ±*6)6*" #7!)=±6+)6="B#&

,RND"y#9:;"a/<M`"m["9I"L&<']t = -0.380, df = 28, P

= 0.71ZE

$CA'" K5I" mn;" L9[*" 9;6="$T" M`M/" $C/<hO" 'Me

$CA'"L9[6*" 9I" ,>9;=+" d'" <&" '<MN;"K>.CG5I" ,`<#<.kMRC/<"Z

mn;t>'&" $T"M`'1I" $:>'&" $A" 9;" #'" 9[" 9I",>9;#'"L9[c("d

MRC/<'" <&" ,`<#<.k" K>.CG5I" ZF&#'mn;" B<" XU-" L"o#MI" L�>&

"�w9I9`"o<&#'"f9_CH<6!)=±77)6!"KC/<'.�`"&'" 9I"#"B#&

1
bootstrap

"�w9I9`"o<&#' !)(±!�)(c$I"B#&MDW"aA'"Z$SH.D"L94I"L<

0#M%"&'"�5`"�w9I9`"tSCnD"XH<.D6FMDWaA<"Z"L94I"K>.CG5I

$SH.D"9I"L<�)c="dF&1p"$I"�1I.D"oW"K>.CQT"#"0#<"KA"L9[

F&1p"$I"�1I.D"9I"g#'"KA"L9[*)*�"dMDW"aA'"$IZ

,RzRD"tSCnD"XH<.D"L94I"�.`"L9[(Sxj)"XY/"&'"�5`6

FM/"F'<'"o9G`aA<" Z$IF&1p"#"mn;"XH<.D"&'",ST"&12"L9[

"3#'"#"x>"K5RAc7"d'<'"�&",ST".5D#"~.DZ

",;<�"�.`"L9[.CD<&9p"&95ND"L9@v"#"K5V`95D]rm"E",>9J`"#

"a5NQ%" M/&]λE"�w9v9`" �.`" 3]Ro" E"X�D" M5w1;"�w9v" #

]GRR"EF&#'"012"#"X_`"x>"L]T"E"0#M%"&'*<'"o9G`"F'

FM/aA<Z

mJD"X_`"&'"a5NQ%"l><�k<",;<�"�.`",RN>".CD<&9p"K>.;

F&9JI"KA"LA. acuminata"�.`"oW"B<"L#.5p"$I"#"'1I",:RD

"x>"B<" .CQT"a5NQ%"l><�k<",[9RCD]+�c)7" E"'1v"$T"'1I

$`<B#&"l[9T".V`95IaA<"F.GH"a5NQ%"LZ

%&'

$Q5`" 9>" ,[9VG>9DBW" �&#.p$I" F.GH" x>" F1U`<"&12

ND,O�>#"av9R/" &1�RD" $I" 01Q",C_>B" ,:5T" #" ,QT"L9[

,D"y&1{"oW$I1`" $I" $T" '.5O".CO&�I"^954D" &'" #" '1v"L

,D$D9`.I"g9�`<"L<.I",/&#.p"y<.GH"B<"F'9:CA<"$I"M`<1;"L9[

" MD9�`95I" akW" x>" 0.CRT(Knipling, 1984)" Z$Nw9@D"L

$><&<"KQ}".}9H,O�>#"K><"LF&9JI"X_`"'<.k<"L<.I"9[L"KA

A. acuminata"X_`" K><"y<.GH" B<" F'9:CA<" $T" '<'" o9G`

,D",I9>B&<"t5N}",[9VG>9DBW",RST"X5YG;"L<.I'1/Z

" KA" L9Q`" #" 1G`" ,A&.I" &'A. acuminata"g#'" KA

_`",O&1p,`j12",O&1p"K5RA".>9A"$I"aUF&#'"K>.;"1G`"L

" 9Q`" #]66)+B#&" E$SH.D" .5D#" ~.D" K>.CG5I" #",RA" L

]6)=�" Eda/<'" <&" Z$I" m["aN5U2" &'"&'"y�s" 01QND" &12

$I"3g#'"X_`"l><M5p"o9DBF&1p"F�>#$>hi;"L9[FMRRT"$I"oW"L

$SH.Da:A" L,D" $`<'" oM/"$I" .>�O9`" #&" K>B<" 3MRA&

"y.%9JDtSe"L1A"$IF.5;"B.["L9[$I"$T"o95DMRO"L"�9zw

K5>9p" a5:5T" B<" ,><hs"M/" MR[<1v" 3M`&<'&1v.I" L.;

(Radjabi, 2000; Javahery, 1967)"Z$S�_D"$>hi;"gMe"L

F&1p" �k1D$`<'" B<" K5>9p" K5RA" L9[a:A"L9["&'"y�s" FM/

$`1O"KA"g9`"$I"uR%"K><"B<"L.V>'"LAelia furcula F.



I9G5`"�4zD3L&1,O�>#KA"L"F&9JI"X_`"L&#W'<B"#",C_>B"L9[  !

�&<�O"m["aA<" FM/]Alexandrov and Mirzayan,

1949"ZE$`1Q`"'<MN;"l>9DBW"K><"&'"$CUw<"$5w#<"L] (+mn;"E

FB<M`<"$I"$SH.D"K><"Lj9I".5D"#"~.D"B<"&hO"L<.I",k9T"L

aA<" $C/<'" '1%#" Z"L94I" �.`" f9_CH<" 9I" ,;&9Ue" $I

$UA9zD"3FM/*  "9I"#"FM5A&",O&1p"g#'"KA"$I"F.GH"'Me

D"M{&'"09Qe<"$SH.D"K><".5D"#"~.6* "#'"KA"F&1p"'Me

FM5A&"g1A"KA"$SH.D"$IM`<Z

" L.[<1%(Javahery, 1967)F&#'"x>" L9Q`" 1G`" L

"KA"X_`A. acuminata"<.z{"&'"<&�+M`<'",D"B#&"Z",w#

"L9D'"#" F9VG>9DBW"&'" <&" F&#'"K><*c".I<.I"^15_SA"$%&'

*+"9; 6,D"�&<�O"B#&M['"Z;"y9�CA'".CG5I"L#"<&"mn6*

$RD<'" 9I" ,>9;" K5I" L(" 9;6(,D" 'Me"9I" �k<1;" &'" $T" M_>1`

$Ck9>aA<",A&.I"K><"L9[" Z"L.[<1%"K5R�Q[(Javahery,

1967)",_R%"aU_`]".`"�F'9D"E"o<&hV`9C_DB"'<.k<"&'"<&6"�

()6" ,[9VG>9DBW" M>M%" X_`" '<.k<" &'" ,w#6" �6"�&<�O

F'.TI" ,[9VG>9DBW" X_`" '&1D" &'" $T"aA<".}9H" ,A&.I" 9

aA<"x>'�`"Zmn;"o<�5D"L#"L9D'"&'"F9VG>9DBW"&'"<&"L�>&

*7$%&'" ^15_SA" L ) 7" &'" #" 'Me()*c$%&'"L

"^15_SA )*+6"$>hi;"9I"#"$e&�D"&'"9D<"'&#W"aA'"$I"'Me

$/1v"B<tSe"L"B.["L9[�)�("'1I"F'9D"'.k".["L<B<"$I"'Me

(Javahery, 1967)" Z@D" $T"aA<" .T�" $I" gBj"L#" y9Nw9

"M-9k" $T" aA<" FM/" g9�`<" KA" K><" o<&hV`9C_DB" X_`" L#&

aA<"B1p9>'Z

FM>Mp"'1%#"o95I"&'F&9JI"X_`"'<.k<"&'"B1p9>'"L"KA"L

A. acuminata"x`1[(Honĕk, 1972)F'.T" o95I"aA<

$>hi;" \><./" &'" $TKA" L$�[95O" 9I" 9["'1%#" #" gMRO" L

F&#'" L&1`" L]L:D" Ec" �6!" X_`" &'" 3ae9A"0#<

" ,[9VG>9DBW+6" d"F<&" B<" $T" M`'1I" B1p9>'" L<&<'" '<.k<" B<

f9nC`<6"m[M:[" X_`" &'" �>&M;" $I" LB1p9>'.5s" '<.k<

"$I"#"l[9T"B1p9>'"L<&<'"'<.k<"o<�5D",[9VG>9DBW6!"dM5A&"Z

F&9JI" X_`" '<.k<" &'" B1p9>'" '1%#"�5;.;" K><" $I" KA" LA.

acuminata,D" �UA" $T" aA<" FM/" $Ck.>hp" L.D<'1/

$I" #" F'.Y`" L�>.Qn;"a5NQ%" B<" ,Q5�e"lnI$I1`"'1v" L

1
selection

".V>'" #" a5NQ%" l><�k<" ,;<�" �.`" oMDW" K5>9p" �e9I

�v9/''.O"FM>Mp"K><"$I"�1I.D",k<.O1D'"L9["Z",A&.I"&'

" 9JR;" .}9H�()6c"dF'9D" '<.k<" B<"L�>.Qn;"$I" &'9-"M>M%"L

"B<"l5I" #"M`'1Ic7"doWMRC/<M`"L�>.Qn;" 9[" Z",D" $Ck9>"K><

X_`"'<.k<"$T"M/9I",;9454z;"9I"�k<1;"&'"M`<1;"KA"'MNCD"L9[

A. acuminata",D" B1p9>'" L<&<'" ,:SCnD" y9%&'" 9I" <&

MR`<'Z

"x`1[" #"�'1[(Hodek and Honĕk, 1970)"&'

" KA" �&#.pA. acuminata$�[95O" B<"F'9:CA<" gMRO" L

F'.T"\4k" <&",O&1p"o<&#'" .5D" #"~.D" #"M`<67" d"�&<�O

F'1Q`<M`"ZK><"B<$I"#&,D".�`",[9VG>9DBW"�&#.p"&'"$T"MA&

$�[95O" B<" F'9:CA<"KA"K><$`<'"L9%" $I" gMRO"L"L<.I"oW"L

F&1p" M/&$I" 9[F&1p" F�>#�A9RD" $5w#<" K5RA" L9[aA<" .;" Z"9I

" L.[<1%" K><" '1%#(Javahery, 1967)"y9Nw9@D" $T

$`<'"L#&",A&.I"K><" $I9GD" <&" '1v",[9VG>9DBW"gMRO"L"#

F&9/<"aA<"F'<'"&<.-"fW"#"~.D"#"KA"K><"L9Q`"#"1G`"$I"L<

,Q`",[9VG>9DBW"'<.k<".5DMRT"Z"o9G><",A&.I"&'"$YR><"KQ}

$I" o<&hV`9C_DB" '<.k<$Ck&" &9T" KA" $T" <.�" 3M`<A.

acuminata$4@RD" &'" o9G><" $Nw9@D" '&1D" L]o9C_SV`<"E

x;F'1I" ,S_`aA<" Z$`<'" B<" F'9:CA<" fW" #" gMRO" L"L<.I

" gMRO" ,w1QND" KA" �&#.pEurygaster integriceps

PutonF.GH" $Tx;" L<�v9/" �5`" aA<" ,S_`"XI9-" L9[

$C/<'" F<.Q[" <&" ,k<.O1D'" #" ,C_>B" 01U-" aA<]Amir-

Maafi and Parker, 2001; Mohaghegh, 2008ZE

$CY`"B<",Y>"t5N}"'.YSQe"$5%1;"&'"a5Q[<"��9H"L9[

"KA",S�D"M5w1;A. acuminata"F'9:CA<"l>9DBW"K><"&'"$T

FM/$`1Q`"K><"�SN;"$I"�1I.D"aA<F&9JI"X_`" $I" 9["&'"oW"L

aA<"aN5U2"Z"X_`"#'"'<MN;"KA"K><"L<.I"o9C_-<�-"09Q/"&'

FM/" �&<�O" 09A" &'"\A<#<" oW" l><M5p" o9DB" $T" aA<

"aA<"K>'&#.k(Burov, 1962)"Z"KA"K><"L<.I"�5`"$5A#&"&'

�"09A"&'"X_`"$A"9;"x>FM/".T"<&"oW"a5w9Nk"B9sW"$T"aA<

tSe"L#&,D"K>'&#.k".v<#<"&'"B.["L9["MR`<'(Afonin et

al., 2009)" Z"L.[<1%"o9C_SV`<"&'"9D<(Javahery, 1967)

"KA"L<.IA. acuminata"a5w9Nk"8#./"#"09A"&'"X_`"x>

F'.T"�&<�O" F9D'<'.v"\A<#<" &'" <&" oWaA<" Z"aA<",J>MI
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,D" �29RD" K><" &'" X_`" '<MN;" &'"q�Cv<" $T"X5w'" $I" M`<1;

,O�>#oW" ,Q5S-<" L9[$I" 9[M/9I" 9D'" F�>#" Z",U%&" 3o<.><" &'

(Radjabi, 1998, 2000)" KA"L<.IA. acuminata"#'

"&'"gMRO"8&<�D"&'" <&"oW"l><M5p"#"aA<"X�9-"09A"&'"X_`

$4@RDRO",w1QND"KA"a5w9Nk"B9sW"9I"o9D�Q["K5D<&#"L"gME.

integriceps$I" $T" M`<'" ,D"X><#<" &'" 01QND" &12

K>'&#.kaA<" F9D" Z"o95;<1S{"$�".O<(Salavatian, 1991)

"XQCzD" aN5U2" &'" KA" K><" L<.I" m[" <&" g1A" X_`" '1%#

,DM`<'"ZKA"$T"aA<",N5U2"K><.I"9RIPQ%"L9["&'"FM/"L&#W

"X_`" $I"�1I.D" 3FM/" g9�`<" '<'.v".vW" &'" $T"XDW"a/MJI

JIM/9I"F&9Z

",U%&" ,><.z{" y<M[9GD" ^9A<" .I" .V>'" L1A" B<

(Radjabi, 2000)"KA"'&1D"&'A. acuminata"X_`" &'

" 3g#'(7" dF&1p"a5NQ%" #" 0#<" KA" L9[ 7" dF&1p"KA" L9[

,D"tS;" g#'" B<" #"M`1/*7" d"aw9H" $I",QT" '<MN;" FM`9Q5-9I

F.GH,D"XD9T"LMRA&"Z"KA"'&1D"&'"K5R�Q[A. siberica

" &'" $T" 3'&<'" 09A" &'"X_`" #'" o9C_-<�- 7" d"XD9T"y<.GH

,D" B1p9>'" aw9H" $I" oW" 0#<" X_`" M`#&(Burov, 1962)"Z

",U%&(Radjabi, 2000)KA"$T"aA<"M4CND"g#'"X_`"L9[

A. acuminata,>9`<1;" �9zw" $It5N}" 3,C_>B" L9["#" .;

M`&<'"L.CQT"L94I"y&M-"Z"LB9AB9I"aN5U2"&'"$T"a_5`"M5NI

I"09A"a5NQ%KA"o9Q["B<"MN$Ck&"B1p9>'"$I"L9["0#<"X_`"L

aA<"$`9O<M%",G[#�p"MRDB95`"'1v"$S�_D"K><"$�.O"�M/9I"Z

KA" B<" $T" .}9H" ,A&.I" &'" ,w#"F'9:CA<" g#'" X_`" L9[

FM/"$`1O"K><"a5NQ%"l><�k<",:RD"�.`"aA<"KYQD" 3aA<

FB<M`<" 9;oW",C_>B"t5N}",>9`<1;"o9Q["L<.I",J5%1;"L<"9[

M/9IZ

$I,O�>#".CJI"#"PD9%"av9R/"L<.I",ST"&12",C_>B"L9[

"KA",S�D"M5w1;"#A. acuminata,A&.I"9I",k<.O1D'"L9[

$>hi;"B<"F'9:CA<$`<'",U5T.;"L$�[95O"#"9[FB9;"L9["gMRO"L

".I" F#�e" o<&hV`9C_DB" XD9T" y<.GH" L#&" ,A&.I" �5`" #

,D" $5{1;" 3M>M%" X_`" y<.GH'1/" Z"K><" o'&#W" m[<.k" 9I

<'F',D"<&"L.CJI"y#9�-"9[,O�>#"o1D<.5p"o<1;",C_>B"L9[

a/<'"KA"K><",S�D"M5w1;" #" Z"KC/<'"'1%#" 9I".V>'"L1A"B<

,D" ,A&.I" K><" �>9C`" 3X_`" x>" B<" l5IFB<M`<" 9;" M`<1;"L<

$5%1;FMRRT"9>"MNI"09A" $I"KA",w94C`<"X_`"�M`<",`<#<.k"L

KA"o9Q[M/9I"o<&hV`9C_DB"L9[Z

$�5C`"x>"&'F&9JI"X_`"'<.k<"B<"F'9:CA<",ST"L.5O"KA"LA.

acuminataPQ%" 8&<�D" B<" $T" <&FM/" L&#W$I" 3M`<"X5w'

oW",S�D"M5w1;"t5N}"'.YSQe,Q`"9[F<&"L<.I"o<1;"#"LB<M`<

"K><"&'" FM/'9>",/&#.p"\><./"&'"X-<"MH"3,RST"L&<MJV`

'1Q`"$5{1;"3,A&.I"Zo9R�".VD"x`1["$T(Honěk, 1972)

o95IF'.T"'<.k<"$I"f9nC`<"�>.2"B<",w<1CD"X_`"MR�",2"aA<

M5A&"&<'B1p9>'".5sZ

"0#M%6bF&#'F&9JI"X_`",C_>B"tSCnD"XH<.D"L94I"#"9Q`"#"1G`"L"KA"LAelia acuminataF9VG>9DBW"&'
Table 1. Development times and stage survivals of different immature stages for spring generation of Aelia

acuminata in laboratory

Parameter

Stage

Development time (days) Stage survival (%)

Egg 7.14 ± 0.028(n = 274) 76.3

1
st

Nymph 4.96 ± 0.056(n = 232) 84.7

2
nd

Nymph 9.11 ± 0.221(n = 63) 27.2

3
rd

Nymph 6.28 ± 0.238(n = 53) 84.1

4
th

Nymph 6.56 ± 0.185(n = 41) 77.4

5
th

Nymph 8.63 ± 0.347(n = 30) 73.2

Immature stage 43.13 ± 0.598(n = 30) 8.4



I9G5`"�4zD3L&1,O�>#KA"L"F&9JI"X_`"L&#W'<B"#",C_>B"L9[  c

"0#M%*bF&9JI"X_`",k<.O1D'"L9[.CD<&9p"KA"LAelia acuminataF9VG>9DBW"&'
Table 1. Demographic parameters of spring generation of Aelia acuminata in the laboratory

Intrinsic rate of

increase (rm)

(day
-1

)

Finite rate of

increase (λ) (day
-1

)

Net

reproductive

rate (Ro)

Gross

reproductive

rate (GRR)

Generation time

(T)

-0.0261 ± 0.0112 0.974 ± 0.210 0.16 ± 0.094 10.7 ± 5.81 68.99 ± 15.74

"XY/6"b,RzRD"tSCnD"XH<.D"L94I"�.`"L9[(Sxj)"KA"&'"F&9JI"X_`"XD9T"y<.GH"#"�w9I9`Aelia acuminata

Figure 1Z Survival curves of different immature stages and adults for spring generation of Aelia acuminatea

"XY/*"b"94I"�.`",RzRD(lx)F�>#"L&#W&9I"#",RA"L(mx)F&9JI"X_`"KA"LAelia acuminata

Figure 2. Survival curve (lx) and reproductive rate (mx) for spring generation of Aelia acuminate
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Abstract

Aelia acuminata (L.) (Hemiptera: Pentatomidae) is among cereal bugs that occasionally damages

wheat and barley plants. To understand its reproductive potential, an experiment was carried out using

adults of spring generation collected from a wheat field in Amol (North Iran). The insects were fed

with wheat grains and maintained at 25 ± 1 ºC, RH = 60-80% and a photoperiod of L:D = 16:8 h.

Development times of egg and five nymphal instars were 7.14 ± 0.028, 4.96 ± 0.056, 9.11 ± 0.221,

6.28 ± 0.238, 6.56 ± 0.185 and 8.63 ± 0.347 days, respectively. More than 80% mortality occurred

during egg and two first nymphal stages. Total development time was not different between female

(43.00 ± 0.87 days) and male (43.36 ± 0.81 days). Estimated values for intrinsic and finite rates of

increase (day
-1

), gross and net reproductive rates (eggs) and generation time (days) were -0.0261 ±

0.0112, .974 ± 0.210, 10.7 ± 5.81, 0.16 ± 0.094 and 68.99 ± 15.74, respectively. Poor reproductive

performance of spring generation of A. acuminata indicated that they could not properly be established

under the examined laboratory conditions.

Key words: Demography, cereal bugs, laboratory rearing.
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