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A")*2 ):<= B%C D.<. Chrysomelidae): Xanthogaleruca luteola Mull.

(Coleoptera  
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)U&"L/: VL/"* :10/3/91            G>LWR VL/"* :7/4/91(  

O1HPQ  

 X958925,3 85Y 4"! S'  Z>[* K \= :9+B* K/: "! 9>I\? .>7? K .>#[1 ;4K/] ^,M_I`353 \I"= a>O/95Y SK/"8 

Xanthogaleruca luteola /9>Z  3/>O :/5IU&>$.  b<RX58  85Y 25,3 >O c"39 4d5E5&>I  L"3"<1 +1 @= +<*/"AF H9 :;U#350!K>R 

;U#35*"03TR ;U#35E589>$  +#e5M#3589; U#35EK>[39. G/"01  Z>[* 2 5,3"! S"78 :9: @= >&S9K9 fL>* 85Y 25,3 X58  f3 K/] /:`L ;

 \I"= .>7? K @3 f3 K/] ;K: f3 K/]  N#*>* @O U#35*"03TR39  ;5/39 ;5/46  ;5/44  +g/:K  /: U#35E589>$ .>#[15/59  +g/::5O. 

G/"01 \= 25,3  85Y 4"!Q#8 :/5I  3/>O /9>ZU&>$ @=  f3 K/]/:`L 4/40± 620; K: f3 K/] 50/3± 940; @3 f3 K/] 29± 

3/1253; .>#[1 8/34± 6/1956 .>7? K\I"=3/43 ±6 /1326 25,3  /: ,#I>MI NBPI S5Y :5O. 25,3 UY"<1 $hLK K  85Y 4"!  S' 4"!

 /: SK/"8 /95Y a>O `353f#EK9 49>O /"O U39 .+1 i"689  K I+895* S95<F @O @I+(II"3 @<#IH /:  *' %"BE"jI >O 49"  <0L9 @8fL9  kDI U&'

:>#$ /9>Z .:"[M39 :/5I.  

R:"O>*? >1H5!: 25,3 4"!  85Y; SK/"8 /95Y a>O `353 ;@8"I"3  <0L9; Xanthogaleruca luteola   

 

 

 

* .+<JL5825lJI jjalali@guilan.ac.ir  
  

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

 ;S9/"P0! K fD= \= K  Z>[* G/"01 K  L"3"<1 85Y 4"! 25,3 a>O `353SK/"8 /95Y                                                           64 

 

G81S8  

  F"&: m<=9K X58 K: \I"1 %9>7?  *9n  <0L9 kMJ#3

U39  E5,3 K 29>I5#! .O 29>I5#! X"&:25PE5I @ >o5I 4"!

+p 4"!+#MqR \I"1+#E5* %]5r)I K  OK>P#I .+1

kLQ8' sP,q0=25<& >#JI >#t8 4H"l*K>R 4"! "!H9+#J=9

 I ./"19 +<= )Blandin and Levashina, 2004; 

Cornelis and Soderhall, 2004; Imler and Bulet, 

2005; Theopold et al., 2004.(  

 "I93"R @O  E5,3 X"&:V@E5Jq= ;H5M#35$"& >#t8  L"!-

@M_E K S:>= I ./"19 S5Y S+1 @= +<=u35* 25,3 4"!

 I i"689  85Y518 +)Gillespie et al., 1997; Irving 

et al., 2005; Lackie, 1988; Strand and Pech, 

1995 .( %9>7?  <0L9 kMJ#3 /: @O UAJ8  E5,3 V3"R

Sd5*"RkDI H9  PL "!@[#vK fL>*!25,3 4" m!"= 49>O "!

H9 "L Kf#O4/"0#O \I95F S:>O U39 9H)Hoffman, 1995 .(

25,3 H9  [,M_I X9589 S"0-"DI H5M#35$"& +<L9>& /: "!

@E5Jq= "L K `w5= \O"Z @= a/QO S"0-"DI S:>=

 I U=/"7I +<MJ#8 H5M#35$"& +<<=)Chapman, 1998; 

Schmidt et al., 2001(."O  m(8 @O @-5* 25,3 fL9 .5(E"O

+<L9>& /: "! .>7?  <0L9 4"! /:@M39/ %9>7? ^,M_I 4"!

S' :/5I /: 4:"LH %"BE"jI "!i"689 .+1 fL9 "I9 ;U39

 :/5I /: %"BE"jI@M39/ U_32"O S"15R .:5O x+89 U39

)Giglio et al., 2008.(  

a>O `353/95Y UY/: kDI %"&' H9  PL SK/"8

 SK/"8)Ulmus spp (/: u#)IU39 4>D1 4"! . .>7? fL9

 @O SK/"8 S"MY/: UIK"(I m!"= >O .KTF a>O H9 @LWy* "O

 N-5I SK/"8 4+<,! a>I 4/"0#O@I+g  @O  L"ALH /: "D8'

 I 4>D1 QA3 4"z&:51 . X9589 H9 {#3K .:"[M39 U,F @O

@85$ SK/"8 4"!/: "!>D1 QA3 4"z&; S"D- |"(8 >M7#O /: 

 U&' fL9 %/"JY@O /: U39 .+1 G/9Q$ SK/"8 S"MY

)Arbab et al., 2001.(  fMJE9:)Dahlsten, 1994( 

}9/53 ;\I"= %9>7? @LWy* >o9 /: @= :>= G/9Q$ 4"!

K/] @LWy* >o9 /: K :>$ K `w5="! ;4/5*  S+1a>O "!

 I HK>O+<= .~Oa>O U&' %/"JY H9 \g"? S+1

)Defoliation( S"LH /"o' :/9: �/"O\I"1 @= �W?  @L"3

K S"MY/: kDI>*   S' H9m!"=  ~L"ALH GH/9U39 "D8' . @O

.hLK UY/: 8K/"8 4"! S"O"#Y /: @= +L: �>BI /: "!

K +8/9: /9>Z S"C0! �>D1 QA3 .>t<I :"6L9 /:  ~3"39 m(8

~I "[L9+<<=  I @I+g /"-:+851 .~O +L+1 S+1 a>O

�F"O  ^#Bp K 29KHUY/: !95Y ++1 .25,3 @= "68' H9-

 K +<<=  I "[L9 m(8 %9>7?  <0L9 kMJ#3 /:  85Y 4"!

c>M39 >O9>O /: 9/ "! S' i503 "L K u#)I H9  1"8 4"!

 I Ut&")I  OK>P#I K  L"#0#1 UY"<1 K  3/>O 9WE ;+<<=

25,3 fL9 I "! :/5I /: 4+BO %"BE"jI /: 4>o5I i"$ +895*

Sd5*"R >#o"*.+<L]' ;"!L"#0#1 i503 K  j#)I 4"! @O  

+L' �"J?.  

(") " ;:<8*?  

a>O `353 K/] K k_*/95YS"OQ#I S"MY/: H9 SK/"8 

U1/ /: {0- ."C7L"IH' .+1 2>M<= uL9>1 /: K 4/K'

)1±25  @-/:c5#J,3  AJ8 UO5�/ ;5±65  K +g/:

 4/58 uL9>116  K  L"<1K/ UF"38  PL/"* UF"3 (

+1 .:9: G/K>R.  MJLH ^,M_I \?9>I K  L"3"<1 UD- 

25,3  Z>[* G/"01+8+1 �"_M89 "! . :9+B*  3/>O >! 49>O

5 i] @#D* H9 \AZ K �"_M89 ^,M_I \?9>I H9 :+F 

 R5P3K>P#I  %+I @O5  >7O SK/: @(#Z:4K"?  >j(I �'

60 @-/: M8"3:9>$ +8+1 .:9: /9>Z .S5Y UD- 4>#$PL  

"!"R H9.>7? K .>#[1 ;K/] 4`L sq3 K {jZ \I"=  .>jZ

<E50!+1 .:9: /9>Z Q#0* i] `L 4K/ K �9>_M39 ^ . @O

 %+I @O K +1 @#D* xH"8 @L] `L >CL: i] `0=10 

 `7Y TI"= "* +1 .:9: /9>Z ."C7L"IH' uL9>1 /: @(#Z:

:51 .�8/ 49>O4Q#I';  �8/10 �#Z/ /"O "O @= "J0#$ .+1

GK/ >CL (Yeager, 1945) @#D* .+1  %+I @O :5O20 

i] 4K/ @(#Z: +1 .:9: /9>Z . .+1 X"A19 25,)I H9 sq3

i5#M#E .:"[M39 k3TR5M#3 K @MJ! �8/ QL"0* UD- %"<O>=

i] UL"D8 /: K +1 SK' /: K .+1 57MJ1 >j(I ��9 "O "!50 

 @-/: M8"3:9>$ +8+1 `7Y .U#A�* u#)I /: sq3 

8"="@#D*  0e9: i] i9QE"O 9: +1 )Zibaee and Jalali 

Sendi, 2001.(  
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25,3  Z>[* G/"01 K  L"3"<1 UD- :9+B* "!200 

 /: K +8+1 G/"01 25,3+8+1 UAo 2K+- .  L"3"<1 UD-

25,3 .+8H .>7? `L H9 .+78 U#A�* ^<E50! .>jZ `L "!

 .>jZ `L "O K +1 >LH9>3 Q#0* i] �j3 4K/p .:"I +

 S5Y :"(B89) H9  �5,_I2 %+#39 K `L>M#31 %+#39-

3 /: `#O/5P39  PLd5E5LQ#& i>+1 |5,_I  (Ephrussi 

and Beadle, 1936) . i] 4K/ \I] `L S:9: /9>Z "O

K +1 .:"I' +LT39  H"& �TMY9 �5P3K>P#I u35*

sPF4/9:>O 25,3 H9"! +1 i"689 . >!5   E98  25,)I @(#Z:

 I @MY"3 .H"*+1.  

       3/>O UD- K \= G/"0125,3 85Y 4"! ; {jZ "O

PL  R H9\I"= .>7? K .>#[1 ;K/] 4"!"  ^<E50! S'

 .+#7= >,q03 u35* ;+1 H9 /9>P* >! /:5  .>7?+?\Z9 1 

K>P#I>M#E  ^<E50!�9>_M39  /: K20 K>P#I>M#E  +p .:"I

 |5,_I :"(B89+1 . K +1 >LH9>3 /"O5l8 i] /: 25,)I sq3

25,3 85Y 4"!  /:4  4Q=>I @(j<I `L K @15$ i] >!

 :"BO9 @O i9+=1  ,#I>MI+1 G/"01 {O>I+8 . :9+B*25,3 4"!

 85Y  ,#I /: 25,3 NJ? >O>MI NBPI 25I>& c"39 >O 

>LH+1 @A3")I  (Jones, 1962). 25I>& fL9 /: UO"o :+F 

10 �0F .>[?  :9+B* K4"! .>[? .+1 G/"01 5  :+F I-

+1"O                                                            .                                        

 /: "! U#350! :9+B*1  >MI  ,#I{O>I  ×10   

.+1 G/"01 4"! .>[? :9+B*  

       

 .H9+89S5Y �L>� @O ^<E50! k6? 4>#$ "O 4>#$

 S9/"P0! K 9>* GK/ H9 .:"[M39)Terra et al., 1975(  /:

 K/] :/5Iamericana Rhynchosciara+1 i"689 .OL+ f

 @= %/5g`w5= @BjZ `L SHK :"BO9 @O  &"g W�"= H9 

1  M8"3>MI {O>I.H9+89 `7Y %/5g @O K +1 4>#$ sq3

PL {jZ "O   .>jZ `L \I"= .>7? K .>#[1 ;K/] 4"!"R H9

 W�"= SHK K @M_L/  &"g W�"= 4K/ K �9>_M39 ^<E50!

 Q#8 .+1 s#Y  &"g.H9+89 +1 4>#$ W�"= SHK %K"[* K

`7Y  &"g  ^<E50! k6? %/5g @O K +1 UAo s#Y K

+1 @e9/9 .K .>#[1 ;4K/] ^,M_I f#<3 49>O @BE"jI fL9 /: 

.H9+89 ^<E50! k6? \I"= .>7? >! 49>O K +1 4>#$

 4+1/ @,?>I10 +1 @M&>$ >t8 /: /9>P*. .:9: Q#E"8'"!4 

@,g"? i>8 U)* /9Q&9SAS ;)SAS, 1996( i"689 K

f#C8"#I @JL"(I' "O "! �j3 /:  =5* S5IH5  i"689 +g/:

+1 .  

TUC " V-*62  

      u35* .+1 @e9/9 ^#g5* c"39 >O  K 5#,C#$ K Q85-

S9/"P0!Jones, 1967; )  (Giglio et al., 2008 b<R 

 X5825,3  85Y\I"1 #350!K>R;U U#35*"03TR; 

U#35E589>$; +#e5M#3589 K U#35EK>[39 +8+1  L"3"<1 . /:

)* >p"? �#(K>RU#350! "!25,3 >L"3 "O @JL"(I /: "!

.H9+89 49/9:@MJ! K `w5= /"#JO 4:5O �_7I 4+8 K 

&>$ >O /: 9/ 25,3 H9 4:"LH k6? @MJ! @M;:5O  \P1 K @MJ!

U#350!K>R  ,="! 3 /:a>O `35�TI"= SK/"8 /95Y 

 I :>$ +1"O)\P1 1-  ;^E9K�! ; .( fL9 /: K 25� .>7?

U#350!K>R �>F "!5/0±5/5  25� UAJ8 K >MIK>P#I

 @MJ! @O k3TR5M#346/1  +1 @A3")I >MIK>P#I) 2K+-1 .(

25,3 fL9  89K9>& .>7? 4+1/ ^,M_I \?9>I /: "!

 `L f3 K/] /: @= :5O %K"[MI5/5  K: f3 K/] ;5/8  ;

 @3 f3 K/]5/13  \I"= .>7? K .>#[1 ;11 /: H9 +g

25,3 I \I"1 9/ "! +8+1) 2K+-2 .(

RU#35*"03TI %9>7? /: "!  0t<I \P1 ^,M_

@85$ /: K +8/9+8 4"!\P1 @O ^,M_I 4+1/ \?9>I K "!

 I .+L:  [,M_I @O U,F f#0! @O @= +851:/95I fL9 +<w-

  ,P1 I @M[$:51; 25,3 fL9  85<= �#()* /:O "! @ \P1

=K:.+e9H K  @MJ! K .+1 .+!"7I /9:4  �p9K /"#JO 25,3

: K �_7I K.>L9 :5O \P1 49) \P11- K ;� ;� .(

U#3503TR U#0!9 kMJ#3 /: "! %9>7? S5Y K  <0L9

25,3 fL9 U=>1+<L9>& /: "!P7* ;H5M#35$"& +<8"I  L"! \#

kYH k#I>* K .>$ \#P7* ;25Jq=O K "! @>�=9  ,= /5� 

+<L9>&<0L9 4"!   I  E5,3+1"O . 25� .>7? fL9 /: K
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 @/ABC581$&5DE$' F>  GC1/183/1±12 ( 5/0± 5/4 

( /HI(/%CI  FHJ' F> K5DE8HC5 ;8L BMJ72/3  /HI(/%CI

 N3 FM5$OI) ;(NP1 .( (#Q  ?4 )5 (#Q #R $' ;8<5 )4"

 "# -7"("/S )4/HTC> ,I$+ U/TV ( F5 )5 (#Q  (R )5

 GC1/1 F> ( FH3"R39   5/39   5/46   5/44 #RNW  ,+

;8<5:$' -I ,C%T1 "# -7896'RN. U/C03 #R 

BC581$&5DE$' 5/18 ;8<5 ,+ X" NW #R:$'  F> "# -789

-I Y$ZH9" R89 N6'R) ;(NP2   .(C58[87"/\B]Q8&^I $' 

-I :8_C> ( R/\>BC581$&5DE $> FJ4$`I #R ( N63$ FHJ' $'

?a8+ $*7bB5" /1 .;8<5 )4" )4" F> N6HJ'  UN66%3  $'

' F+ -6^I#$9 KJP F> R#89/> c$d6U#"84R -P!b : U#$E $'

3-I R"Xb ;8<5 -<9"R e$48HOI ( UN )4" )C6f&'  R83

;8<5 B+/3 !89 R$`^7" ( ;8Jg+ ,C%T1  X8HC58\$S #R $'

-I BC581$&5DE N67$I )4"/>$6> N66+FC<+ #R $' :$'N64b/S :

 N7#"R B+/3 U/TV -6&4" KHJC5)Chapman, 1998 .(

BC58[87"/\:$' UN'$TI UN3 #R hC`O1 /i$V  R/\ $M4/`1

  

 ,%31 . !"#$%& '#!# ()!* +,-./0,) 01!* .231- 45#!6-/%7 )8,9 :;<*1 =!>#/%>5?(@ A- 45#!B,6#;7 ) =!>#/%>5?

+0!)(@ C- 45#!B,6#;7)8,9 :;<*1 =!>#/%>5?(@ D- 45#!3!)1%E)8,9 :;<*1 =!>#/%>5?(@ -F- 5#!3/%G#1 / 45#!6-/%74 

)<*1 =!>#/%>5?8,9 :;(/ @- H5I!<5#!)1 / 45#!B,6#;7)+0!) =!>#/%>5?(  

Figure 1. Hemocytes of elm leaf beetle. a) prohemocyte (phase contrast microscopy), b) Plasmatocyte (light 

microscopy), c) Plasmatocyte (phase contrast microscopy), d) Granulocyte (phase contrast microscopy), e) 

Prohemocyte and Spherulocyte (phase contrast microscopy), f) Plasmatocyte and Oenocytoid (light microscopy) 
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 5  678% $9:;< =78% >?0?@)AB2 1- @( . CDE 5 3FG

3F!4 HI? &%83/0±25/7  J4KLF7'4 3FG MN8O 5 D7<5DB'<

 =78% =P9/2  =N4&-< D7<5DB'<  2) 35 "1 .(M'4FQFO?D( &%

 5 /@FP $O?5?D* HID7;'P >?0?@ /D'R2 0@5/59  AS  T 0@

3F!4>&% $< A'B;. ?0 $OFU6%@  .M'4FQFO?D( $O?5?D* &%

VDP W4F4 > 20 X!7:< AY?D< 0@ 0@ Z50&O 0?FU

 35 "2 / 2 /@05+ O?.  

 '[F7'4FO?=78% >?0?@ &% J4KLF7'4 >?0?@ &<? W\FS >

5 J']Y V0^P/0?FI@ 5 /@FP MSDY  _&* # O?Z+ $QF!4 > &%

M'4FQFO?D(  6O&<$< / 66B2 &% 2&P (Chapman, 1998) .

3F!4 HI? &%VDP W4F4 0@ Z50&O 0?FU $!B2 >?0?@@D( 

 =S  6B\FS =78% &P =78%$< 0?D_ J4KLF7'4 ='2&Y 0@@D'( 

)AB2 1- 5 .( 3FG '[F7'4FO?&%  0@/D;Y HI? 83/1±5/7 

D7<5DB'<  Z+ CDE 55/0±5/5 D7<5DB'< MN8O 5 3FG 

 =78% =P J4KLF7'46/2 D7<5DB'<  2 =N4&-< ) 35 "1(. 

 $O?5?D* '[F7'4FO?&%  0@ 0@ /D;Y > 20 X!7:< AY?D<

 35 "2 / 2 /@05+ M4?.  

M'4FQ5DR4?3F!4 &%5 /@FP MSDY  _&* 5 @D( >&% 

>?0?@ >`F7'4F(&* M'T&U O?# Z+ Z50@ &% =P @D( )?0a

/`? O? >1  &.5  DbO =P  6O&< A[FS?5 =S @F2 $< / I@ Z5DB'<

$<Z+ c,O 5  6I+$1O d:;< `F6% &%$< =7R( &<?  2&P @F2

HB1< =S /D'Ua c,O M4?5  62&P =72?@ >? 0&ef? $< @F2

=S  $UDP 0@ `? 3FB'.FS >?^"? 3&,7O? 0@ )?D;Y)@?F< 

/ O`&43FB'.FS >(  O0?@ c,O )Chapman, 1998(.  HI?

3F!4 O0? O @F"5 d_&O $8I@D(@ >?0?@ )?D;Y 0@ &% . 0@

3F!4 Dg&Y h',-.5 >Fi'P &NID,. 0FSj< >&% &OJb6<   O@FP

5 >5&Y =78% 5 A[FS?5 >@&I` @? k. l45 0@ W\FS >

 3F!4 O@FP )AB2 1- %m .(3F!4 HI? 3FG /D;Y HI? 0@ &%

55/0±25/6  D7<5DB'< Z+ CDE 55/0±75/5  5 D7<5DB'<

MN8O 3FG  =78% =P J4KLF7'45/2   2 =N4&-< D7<5DB'<

) 35 "1( .*3F!4 HI? $O?5?D > 20 X!7:< AY?D< 0@ &%

@FP )5&R7< /D;Y . M'4FQ5DR4? $O?5?D* AY?D< 0@ &%

 35 " 0@ /D;Y > 20 X!7:<2 M4? / 2 /@05+. .PDP&6HI? 

M'4FQ5DR4?&%  DnI@ =P MN8O3F!4FU >&% $O $O?5?D* `?

 >D71S0FUDP O0?@. 3F!4 AS o0&12 W4F4 $OFU >&%

VDP 50p 0@ =S M*D( 0?D_ $40DP @0F< Z50&O 0?FU     

 WI H44/40± 620  5@ H4 50p50/3± 940H4 50p #   

=4  29± 3/1253 /D'R2 #8/34± 6/1956 /D;Y 5A<&S        

3/43 ±6 /1326 $!'< 0@ 3F!4D7<P ZFU qkB<@F ) 35 "

3.(  

X'TF. `? >0&'8P 0@ Dg&Y $40DP>&%  `? / 2 =[?0? DbO

M:4 DI&4 @0F< 0@ @F"F< rP&6< &P $O?5?D* 5 AB23&PZ&2FL 

@0?@ M,P&s< #3&t< Z?F6E =P: $6'\&O&< (Manachini et al.,

2011)  A:O ^<D_ $<FGDUD4 0@M'4F.&14KL @? k. &%

) &NID,.50  T0@(M'4FQFO?D( # &%) &NID,.35  T0@( #

M'4F1%5DL &%) &NID,.8  T0@(M'4FOF[? # &%) &NID,.4 

 T0@(M'4FQ5DR4? # &%) &NID,.3  T0@ ( O@DS o0?^( . 0@

=S $,',-. Z?0&B1% 5 @0? O+ (Andrade et al., 2010) 

50p >50 Anticarsia gemmatalis  @? k. # O@?@ =[?0?

3F!4 $OFU >&%?^( q'.D. HI? =P ?0 # O@DS o0

M'4F.&14KL &%8/47%M'4FQFO?D( # &%8/15% #

M'4F1%5DL &%8/2%M'4FQ5DR4? # &%9/25%M'4FOF[? # &%

2/7%$<05 #M'4 &%5/0 .%=P uI&7O  6O&1% =SM4@ 0@ / <+

M'4F.&14KL $OF6S h',-. H'P 0@ ?0 $O?5?D* HID7;'P &%

 DnI@3F!4 $OFU >&%$< Z&;O%@6  .5 =R'!U 3+ 

>FBI '4)(Al-khalifa and Siddiqui, 1999  vFO c2

$OFU 3F!4 w&O =P #M'4F.&14KL #M'4F1%5DL >&%

 #M'4FQFO?D( '[F7'4FO?M'4F1%FNI@+ 5 M'4FQ5DR4? #

 $<FGDUD40@Rhynchophorus ferrugineus  o0?^(

 O@DS .$Q5  O?D74?  (Strand, 2008)   `? ?0 M'4F1%FxI@+

$< $PD\ M*&P >?^"? /D<` 0@ 5  O?@3F!4  $OFU >&%

 6S $1O yF8-< .3F!4 3FG /`? O? 0@ &% HI? =P $<FGDUD4

 DP?DP q'.D.19-13 #16 -12 #12-8 #15-11 #10-7 #17-13 

 Dg&Y h',-. 0@ =S # O@DS MNz D7<5DB'<u6L  =P 3F!4 vFO

w&O #M'4FQFO?D( #M'4F.&14KL #M'4F1%5DL >&%

 '[F7'4FO? 2 M'4FQ5DR4? 53F!4 HI? /`? O? 5  2 $I&4&6 &%

 q'.D. =P83/1±12 #83/0±25/7 #55/0±25/6 #83/1±5/7 

 55/0±5/5 =bYK< AP&_ )5&R. =S  2 =N4&-< D7<5DB'< >?

3F!4 3FG H'P $<FGDUD4 0@ &%R. ferrugineus  =OF( 5
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 2 / %&;< $OF6S h',-. 0@ =kQ&s< @0F< . =S $,',-. 0@

l4F. Z?0&B1% 5 F'!n'( ) Giglio et al., 2008(  >50

 W4F4Carabus lefebvrei Dejean   2 w&]O?0&e\ 

w&O =P $OFU 3F!4 vFO>&% #M'4FQFO?D( #M'4F.&14KL

 '[F7'4FO?  /`? O? H'nO&'< 5  2 $I&4&62 M'4F1%5DL 5

3F!4&%  q'.D. =P D7<5DB'< q8YDP8 #10 #13 #15  o0?^(

 0@ =S  O@DSvFO WI Dg&Y )&,',-.  /5KE DnI@ $OFU 3F!4

3F!4 DP>&%  5  2 $I&4&62 M'4FQ5DR4? w&O =P 0FSj<

3F!4 /`? O? H'nO&'<3F!4 &P $OF6S =kQ&s< 0@ &%>&% =OF(

C. lefebvrei AP&_ )5&R.=bYK<M2?@ >? . 5 ?F!'4

Z?0&B1%) (Silva et al., 2002  o0&12 `? $20?^(

 AS 5 $_DR.3F!4>&% $OFU  H4 50p3  / ;O MI`?0&L

Anastrepha oblique  vFO c2 Z+ 0@ =S  O@?@ =[?0?

$OFU 3F!4 #M'4FQ5DR4? #M'4FQFO?D( #M'4F.&14KL

 '[F7'4FO?# 0@ 5  2 $I&4&62 M'4F1%FxI@+ 5 M'4F1%5DL

 @5 Y Z+ 0? ,< AS o0&121/51±0/345 $!'< 0@ 3F!4-

D7< Dg&Y =kQ&s< 0@ &<?  2 o0?^( X6QF1% qkB<u6L O vF

w&O =P $OFU 3F!4 #M'4F.&14KL #M'4F1%5DL >&%

 #M'4FQFO?D( '[F7'4FO?  @? k. 5  2 $I&4&62 M'4FQ5DR4? 5

 AS3F!4 $OFU >&% #=4 H4 50p29±3/1253  0@ 3F!4

$!'<D7<QF1% qkB<6 2 =N4&-< X#  q.?D< =P Z+ 0? ,< ?jQ

=4 H4 50p `? D7;'P  A. oblique<$ o0&12 0@ 5  2&P

R. M'4F.&14KL $O?5?D*  T0@ q'.D. =P $_D6/57 #

M'4FQFO?D( 0/4M'4FQ5DR4? #3/0 # '[F7'4FO? 3/0 #

M'4F1%5DL 5/37  M'4F1%FxI@+ 53/0  O@DS o0?^(.  0@

=kQ&s<l4F. =S >? Z?0&B1% 5 DI?DP (Brayer et al.,

2004) 3F!4 >50$OFU >&%L. Culex

quinquefasciatus  c2  2 w&]O?3F!4 vFOP $OFU =w&O-

#M'4FQ5DR4? #M'4FQFO?D( #M'4F.&14KL >&% '[F7'4FO?#

  T0@ =S  2 $I&4&62 M'4F1%FxI@+ 5 M'4F1%5DL

Z+ $O?5?D* DP?DP q'.D. =P &%4/43 #3/4 #6/1 #6/4 #3/9 #8/0 

=bYK< AP&_ )5&R. J% `&P =S  2 =N4&-< H'P >?

M'4FQ5DR4? 5 &% '[F7'4FO? HI? >&% @0F< =OF( &P =OF(

 2 / %&;< $OF6S h',-. 0@ =kQ&s< .=kQ&s< 0@ H'6{1% >?

 =Sl4F. Z?0&B1% 5 DI?DP (Brayer et al., 2004)  >50

3F!4 /`? O?  2 w&]O? |BQFS =;L D7<5DB'< q8Y DP &%

3F!4 >?DP #M'4FQ5DR4? #M'4FQFO?D( #M'4F.&14KL >&%

 '[F7'4FO?'4F1%FxI@+ 5 M'4F1%5DL # DP?DP M22-6 #13-8 #

10-8 #13-8 #8-5 #15-8   AS 0@ 5  2 =N4&-< D7<5DB'<

 /`? O?3F!4VDP W4F4 0@ &%W\FS Z50&O 0?FU3F!4 ?̀ D.-

$OFU >&%  2&P $< =;L . =S $,',-. 0@l4F.  5 $I&NI`

 > 64 $QK"(Zibaee and Jalali Sendi, 2011)  >50

3F!4 $OFU >&%3&P 5@ J]6L H4 >&%50pWQFLP 0?@ = w&O

 >&%Hyphntria cunea 5 Glyphodes pyloalis w&]O?-

M*D( . vFO c2 =OF( D% 0@$OFU 3F!4 `?  6.0&NE =S :

 #M'4FQFO?D( #M'4F.&14KL #M'4F1%5DL '[F7'4FO? #

 2 $I&4&62 M'4F1%FNI@+ 5 M'4FQ5DR4? . $_DR. o0&12

 $OFU >&% 3F!4.&14KL 5 M'4FQFO?D( =S @?@ Z&;O M'4F

Z?5?D* `? =OF( 5@ D% 0@3F!4 HID. q'.D. =P =S /@FP &%27  5

23 VDP >?DP  T0@0?FU 5 )F.28  536  =O?5DL >?DP  T0@

 AY?D< 0@ 0FSj< 3F!4 vFO 5@ =S  '40 MNz =P 0&]2?  'R4

VDP W4F4 > 20 X!7:< @0?@ $.5&R7< 0? ,< Z50&O 0?FU

 WI H450p 0@ q'.D. =P =S28  539p # 5@ H4 5019 5

5/39 =4 H450p #5/6  55/46 /D'R2 #5/59  55/18  5

/D;Y A<&S20  55/44 0@ 5  2 =N4&-<  T0@  /D'R2

M'4FQFO?D(M'4F.&14KL > 20 AY?D< =',P 0@ 5 &% `? &%

Z?5?D*3F!4 HID.&% $< 2&P.   

 AS @? k. =S M4? $1e< A<&E WI X6QF1% J]Y

3F!4. M-. ?0 o@D( 0@ >&%$< 0?D_ D'z& %@ . J]Y

 M8'O MP&z =;'1% X6QF1%)Shapiro, 1979, Pathak, 

1986 (S &I cI?^*? ?jQ $OFU 3F!4 o0&12 0@ 0&B2+ c%&

$<  2&P X6QF1% J]Y 0@ c%&S &I cI?^*? A'Q@ =P  O?F.

)Wheeler, 1963 .( X6QF1% J]Y)HV ( w&1. >?DP

VDP W4F4 $( O` AY?D< 2 =N4&-< Z50&O 0?FU .0@ =4

 H4 50p 0@ }F9U =P >50p =!YD<3  /`? O? cI?^*? &P

 J]Y HID7;'P #M*&I cI?^*? J% X6QF1% J]Y 50p

 0@ X6QF1% J]Y |x4 5  2 / %&;< /D'R2 0@ X6QF1%

 X6QF1% J]Y &NID,. 5 M*&I c%&S >0? ,< A<&S /D;Y

 H4 50p3 /D;Y 5$< DP?DP A<&S  2&P) AB22.(
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 O?D74? 5 D6I@0&( (Gardiner and Strand, 2000) 

5DB'< D% 0@ Mb!~ =S  O@DS o0?^( J]Y 5 X6QF1% D7'Q

 X6QF1% 0@ /05@  20 3FG=kQ&s<  'P =OF( 5@ 0@ 50p D%-

M2?@ cI?^*? H',,-< HI? l4F. / 2 .=]'7O &eO+ >D'(

$<  20 3FG 0@ 50p Z`5 0@ $I&1O cI?^*? =S  O@DS  O?F.

$O?5?D* 0@ cI?^*? A'Q@ M'4F1% 2&P 50p D% 0@ &%.  FS?0&P

$O&78S 5 )(Barracco and Cestari, 1984 # J]Y

 X6QF1% X!7:< AY?D< 5 DO |6" 5@ >50p

/@&<Trichosia pubescens   ?0$40DP 5  O@F1O  Z&;O

=S O@?@ V0^P /`? O? H72?@ A'Q@ =P /@&< >&%50p MN8O D.

 Z?^'< #DO >&%50p =P X6QF1% J]YD7;'P>  672?@.  5 ?D.

 Z?0&B1% (Terra et al., 1975) 50p >?DPR.

americana # X6QF1% J]Y ?03/0   T 0@ Z P J]Y

P =P MN8O HI? 5  O@DS o0?̂ (o0?̂ ( =',$I&%  H',,-< DI&4 =S

@FP D71S  O@?@ =[?0? )?D;Y q!~? @0F< 0@. �&P )Buck,

1953( 3F!4 =S @DS wKE?)?D;YD7;'P 0@ $OFU >&%  H'P

5/0  &.1 $< 3&�2? ?0 X6QF1% AS J]Y  T0@ 66S . uI&7O

$< Dg&Y h',-.M'4F1% c,O =[?0? 0@ 35? w _  O?F. >&%

VDP W4F4@F2 $,!. Z50&O 0?FU .DP /5KE uI&7O HI? #HI?

$<o50 @0F< 0@ ?0 &< cO?@  O?F.`&P >&% O0?@$(  $61I? M'Q&k*

3F!4cI?^*? /D;Y HI? 0@ &%  %@ . HI? =S @DS oF<?D*  I&NO

3F!4[F7I`?0&L =!1Y &P /D;Y A<&k. 0@ $1e< c,O &%' #&% 

$NID:. )?Dz? $s'-< 5wF14 =P0&S=7*D(/ 2  O0?@.  
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 AB22- X6QF1% J]Y )µl( VDP W4F4 $( O` X!7:< AY?D< 0@Z50&O 0?FU )n=10( #)SE± H'nO&'<  (50p  H41-3/D;Y 5 /D'R2 # 
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Figure 2. Hemolymph volume (HV) in different stages of elm leaf beetle (n=10) (SE± M) L1- L3= larval stages 

1-3, P=Pupa and A= Adult
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 35 "1- MN8O 5 CDE 5 3FG /`? O?  =78% =P J4KLF7'4 3FG)D7< 5DB'< ( v?FO?>&% 3F!4 $OFU4F4VDP WZ50&O 0?FU )H'nO&'<± >&sU

@0? O&74?(  

Table1. Length, width and cytoplasmic/ nuclear ratio (µm) of different hemocytes in Xanthogaleruca luteola 

(Mean±SE)

Measurement PL P G OE S 

      

Length 12±1.83 5.5±0.5 7.25±0.83 7.5±1.83 6.25±0.55 

Width 4.5±0.5 5.5±0.5 7.25±0.83 5.5±0.5 5.75±0.5 

AC/AN 3.2 1.46 2.9 2.6 2.5 

PL= Plasmatocyte, P= Prohemocyte, G= Granulocyte, OE= Oenocyte, S= Spherolucyte, AC/AN= 

proportion of cytoplasm to nucleus length 

 

 35 "2- 3F!4 v?FO?  T 0@ W4F4 > 20 X!7:< AY?D< 0@ $OFU >&%VDPZ50&O 0?FU  

Table 2. The percentage of different hemocytes of Xanthogaleruca luteola

Life Stages PL P G OE S 

      
Larva 1 39 5.5 28 16.5 11 

Larva 2 39.5 8.5 19 22.5 10.5 

Larva 3 46.5 13.5 6.5 20 13.5 

Pupa 18.5 11 59.5 3.5 7.5 

Adult 44.5 11 20 15.5 9 

PL= Plasmatocyte, P= Prohemocyte, G= Granulocyte, OE= Oenocyte, S= Spherolucyte 

 35 "3- 3F!4 AS @? k. $OFU >&%)3F!4/$!'< X6QF1% qkB< D7< ( > 20 X!7:< AY?D< 0@VDP W4F4Z50&O 0?FU )H'nO&'<± >&sU

@0? O&74?(

Table 3. Total hemocyte count (cell / mm3) in different stages of Xanthogaleruca luteola  (Mean±SE), 

 (P < 0.05; n = 3) 

 Larva 1 Larva 2 Larva 3 Pupa Adult 

THC 620±40.4 d 940±50.3 c 1253.3±29 b 1956.6±34.8 a 1326.6±43.3 b 
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Abstract 

    Various cell types, total and differential counts of hemocytes in different life stages of larva, pupa 

and adult of elm leaf beetle Xanthogaleruca luteola were investigated. Five types of hemocytes based 

on the morphology were identified; Prohemocyte, Plasmatocyte, Granulocyte, Oenocytoid and 

Spherolucyte. Differential count showed the plasmatocyte as the most abundant cell type in Ist, IInd, 

III larval instar and adult insect as 39, 39.5, 46.5 and 44.5 percent, while the granulocyte was the most 

abundant cell type (59.5 percent) in pupa. Total hemocyte count was calculated and it was found to be 

620±40.4, 940±50.3, 1253.3±29, 1956.6±34.8 and 1326.6±43.3 in Ist, IInd, III larval instar, pupa and 

adult insect. The identification of cell types and their characteristics could be used as a basse for 

further investigation on the immunological system of this important pest.  

Key words: hemocyte, Xanthogaleruca luteola. Immunological System. 
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