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;i Lr.l) g Brachycaudus amygdalinus

EfIecl oftemperrture on the biology ofalmond grccn rphid

Brochycaudut amygdolizas under laboratory conditions

' jr*, * e 
t;.r,", .r,".,,.r.-.. ,tiu-rr3: ,it 

'l- etJ,t .'u:nJi ,jrt--.- .r-

.9;$, y JL.,.2t6 .ro.t eU ., 6;yl5 oli2ie; f y -\
)brl to\a.r.p.K,:b ,-T:*S ,:J -t

,rtr+ ..r^S Glr6)1. ) c,Lii c,Li;; a-j. -Y

('\YAt .--:1--:.21 :r.rr-{ 6;U .\fAf J{, ;.:iL--2r 63:B)

..tl>

-:t it-Js J.r, -11 ort,;' .l \ Brachycaudus anygdal;nys .* f I J-i.;3 Lr da,l.;

[' .t \' ..1,..-..*r J tl;.?l-.-+J, Yl+./v J YV/o .Yo .1. .\0.\. crLi 6!.r

;l Jt-, lflt.}J3.gly gjY,tLl c,-r., .r) qp)J !:rL'tl:\l crr.)rt r r..o)t

iJ:.Ats )lJ;L r71: YV/o ,.SV> i )ts o/ 1rljsiL r:-. -2: \. .5Lr ;:;j|\tt.L
.cjl. ;lil ;-1-2 A/fl r, ir"rn rJ-;,.25> J$:lJ,rJL r.7'7r Yl r, l,: ,!lil t .,:i!

q;-r'q.F t .* J:a Jjl ,--,1r \\ r t S t.rllil &! :lJlL r:-1: \'. .5Lr

-1J L r\S Gal-.+rr \ . J 11 .5bLr -,2: dL- ,-i_stl, 41rl* .J:-J L ;- t 61,29

,-E * J-r, ir:y:-L Y-ar5, JJ, ..r:-ib l_.2 OA1) Q .,,-r-:* 5 (7.t\ ) Li, .,, 5
J.r- ;,--l ' 

':r,-.::-.1 ot'L-l | ), iJS b'.l.gly L: I "r-1; at oa 4l: ,Jrs -* j

.JLjLcr, JJI ..!rl<j dFr eUJliL jl sj+ dti. ll-l -1



r Yl/oo .Yl/qf .Yl/oA .: .ri r-- f U \ pJ- ;::- gl; G*) ..r5 .gLr ,51-rr-

L-r.r.l! .jL-i.r-.L, i).-S ) b,jl .)l:. lL..t i.:-r..1 :lJ;;L r:'-,: Y1/01

i+ r) {:--i €..lLi !L; 1: Ja.e., 6l,r L Lr ;-l .-ui c-: r rlJ;U q_.2: -llA!
y:Li, ..r--.i a-l-- rlJ;L r>.2: Y. 6Lr yr Jr, Jrr-.glr;l-,2! .rllr .ri,rL-r

r, JLrj erJ.(jrJ l\/tq),_F 4..r_r, J* L.*,(./Y1r) c"..,-.- )4 i.lt a;
C,- : (.rl- .7: o:U c;3r Y./1Y) JL:,{i }V aJ (j1 Y/1Y) c-:++ .rs rlr
B. anygdalinus 

dt-.i 
.- ,." J) .* ^-t-. (o:1,.7 .rL .J, t../01) F.rJ-" "/t'U

..t.i c-, ., ;9.; 1/Vt. rlflL r-'-.2r Y. .5Lr .2:

-:rSra-: .gt:t .JrU-i Jrr* .;l:L ;- c-: ..4L: dtii rr-:; ir; :..9.rJ5 ,5brjl1

.r JL-rt*- .rl- .l rr -Jr: ;bL (st-r[t c--s; 6!- \t Y JL )Li.r.Ll J
L )-)o- r-.h; o .(Anon1.rnous, 2005) c*l 1L:(r \t01 J \ \Att \i--?-.J,, t .9Jl+
j>t<--;t ,S-.+t'16*,t*-,, e jL? C!;,_l .9;rjt:5 ,-rt,;tj3ait J- 6Ju,a!)r,

,JL-:iy: rg_r_) t .r-: ,J.j ;l Oe i;" oll ;p-l:-r r2lj,. di t .,-.j q .9-2 q5ta!! 6
,gl>L ,-rL-=;: ,-{. a.,Ui jl ;!u Brachycaudus amygdalinus Schott. c-: ..- I ,,tr I 1l:t

1.5 .:S- r, l.'1 ;h-; c-: ;l ..r-:Lre )r-:5 ?,r! LIL .2t ji:;; : _)i ,,2_$ ,*
B. a,nygdalinus r:--.: (Rczwani & Radjabi, 1987) JS.r- 6.6- ;br:--r ,y, alu!-_; ,g,12

;,- rLi-,i-r.j dla- gb!.rB;r.,21 o-u.: q5j9ig.7 Lrt (- otajtj;-1t ,ri_.rl-p
(Poligonum sp.) J+c-ir .Lt .irt .r .rh .|.."f .,1: .r.+ ,l ,- Lr.rl.rJL 6 \:-t oJ-.:

c,tyo L. pl:L .gtrJr-- ;+,-i ti.-:-: r,-l .:,.)L-; .(Ohorbali, 2OOt) JrS 6, JfV
e.Ll7 ,I-_ 6ti>l 612.(Btackman & Eastop,2000) >.f.r, 71jj tl+. ,F Jtt _t>:_t.s,

.^=.,.+ c-.:.li-) J .r-l-c---lj il a^lg ..r:'- c-*:;l ,rrl5i i< t .t i2S ;-1t
_t arq\,. $L;.:t;ji t .:-: r-.:r c-lrti r fe _s55$ u )-)4 ,!i +.6yr.a ii
_t oty ,.j-.+ a-h*, r* ,S (Xia et a1.,1999) Lr .5 .,Ur, .6 ,.- .:-.r-: .g.26.1L

it-i;l ;;-t ,5LrLr .,2r .:r-!.'1 .,t-tt4 .slf ,j'U c"-.,'l.,1 t .- lC _, J--!i ,-r-, ai

Y



,-;-"lrtl i.l-..i1 .l-.r;lj-l l-.,t.jE-i j-l jl j)f J ,; a; r,)t- L-j; Vt j1L,

li-j 
dt-.iu Flt rSt-it..)3: J3,b (Wang & Tsai,2000) Lt >-i t4c.t- r1 E -ti!-r.

I .!!.'. .116 :lJ;;L u-;r l' [i l0 r, L: 
"lt-irt 

ti qf 641 Aphis goss-vpii Clovcr

qj) ,-:Lj ;'ri.Ef {xia et a1.,1999) J,Ld,. ;lil i crr. ;,1 Lr -.:* .J:.-l:rl ! .r-.-
Ll\ tlS jrl- r;-1rt. q5Lr 1r,.{. gostypii $) 6lr;4l3oy1r9l EJi 1l t)1 6,11

.r jr: Yl 9 :IJ;L e4;: \. ,5Lr.'1r r:-: ;a^r 6 j)to )t ; r t: ,f-llf )l:

\ o 6Vs .2> Bractrycaudus schwarlzi (Bomer) r:-: .(Xia e, al , l9'}9) J-)G, 4l;ot4 i> y

J.-) J1-;;\* t;.1.;1/1 .i.t--, 1r l) tt; Ji) Jlt.) J,.;,U j, ) S r-L- r'7;:

.(Satar & yokomi, 2002) J-:5 ,r- ,r-b tl f ,?L ,+ st \ o .5L: y: l-1 ;1.2 \ 1/1 i,-1, r, r'jJ

or.:.> 6 c-l .r,t : a/-/J.,"-q Fl* 5 c-l .r,"l,r.:-U t)ti.3l ,i- 1,.: .r+! ^;U-i

L-r)t At\ il A. gossypii .c-) J:tt *,-gl-, r;r- i .r:l .S.f Qils :f tJs

Su- t4 J:x pV;- rr rlJ;L r1.7:1/t E ,:S:t, s';Jel ..r::lJ;L

,J :-t-, Jsl .;,- .s> Aphis spiraecolo P^tch "-i.5lr- L-'r ,r'.1! iu-\ '(xia et al . lggg)

,l-,J;L- +>.)> l/f J \,\ tt 4 j r,j.:a ar-,.it Ct -t s rlJ;L r;-)r o .gLr

.u t-, tz3 ;l ai,;iS r.i.; y Lr il a? Jl .(wang & Tsai, 2OO0) ;' t .r: ,";lf
Campbell & Mackauer, 1975; Ba.llou eral., ) c--l;)l: rL,l; r,-l 1r i,Jlf g?..ll J d-l

:sls s ji1 uS c-,[c>UDl B. amyEdalinus ,-!...:.i-.-, r.4,. ..2r ,rl3 (1986; Xit et al., 1999

,::tf c.-"--+ ;;l| r:) aj:.;t r 4;LrdL-i .b.-r:l li : t).2 'J).2 i1 :1y .s: 3

..:--+.1 -i-.L; ,tslt 6D: ,)tt J* F gl 9 yS;, LE-^ q .(-.1 .J*; .-bLr'

Lr .J-;J-r Jt;a .41;'111rt'j sr' 
',..j1:, LJi fi, ':ss J* (! u \ ,* 4;Lr'-r1)

)r-,-z)t elj,a I 3Lr dt^J-i, li Vt s sn -t t-J Li ,*.LilJ..il=, J-lt Lt-,

j.t:; Jl+ 6-)J \ j.j+^A .ciJ -;ll a--s-,t,y P) "f-lr, ;L; ,5lrl 1;'!

.af ttS t-t*. s.2y $, Jr$t t ,g,tJ; 6,V 1-t.st".

g.)J r,,tJ

€-j jl-rJ-JjuJj Cjj rJ,-, \o :l-r-;.;l5 J5:-:; 6lr- :r:-: ,r-.;5 ' ,a:

r



lfAY JL.t d, J) jl,L ril:. r-1,.1 .yL-.bL pE;;r .Slrl;V 6, ;l B. anygdatinus

6-D tS)P .,-.! Cf .r gS,3;1!':S ol4; f r. dL..Ll 1: .e u-tJ 
"925ig+

.gbL .5L.rJl4.; rs-rt "5 "|.<: 
J f3.r eL-.j :lnl ;l ,- .J-i .)l.r di'J,1 1t:t ,.9lrJt6;

.iJ jS o:ti:-"| :.1.1. 
"9.ro 

c,utla" 61.r, u-L ,;JS op r, tr.r5;,t
J lv/o ,10 ,1, .\0 ,\. .' rti.gt-.r 1.;r Lro.p1 );, J-t):trr.1.1r I .1 r!.1

.-.rL (L:D) \Y;\Y 6_2-l rr5 ) )..o)5 L. + t.rr-, i ,*) , ,l jS;fL.+J5 y1 +.ty

Ui:t tr;.cj,it fl4.jl c.&.':t o-,,A t:-y\-fit d.'1r hr.it .,;i ,ti a.")r.
.--,lrL--1, ,.rL;;J: tl *,lV \. JJt 1 .r:,i-,.i.) plrt .jt arL {..-1. )lJ,i .J,..t ji r^
.r--:,-ijr..- riL- r.. 6bJ7 *,rcts.;t St i p..t(:t.Ji rr r lai ryLt jE-trt
.-)J :lt ;,AL. o {i;;l ., l/o F f .r5-,3S.gtitpt -t3rb t4_1t,{.;6tJ,- t dL
t jr,.;4 i r-U q,<;-\.Jr 4 6l.ilFl J* .r, L.:Jr riL.52tq.(; 

"gty
U r-: ..,iJl )!6r-;L t/o 1ti;Jt t; 6lA17l .t); cFt).r-i .:.J 7u;Lt 7_ti rl

3 ...,bujl r,-L (Jls jl lj.J.;j J!r; qgLrc^: .-J a$ j. t 1:-: rti jt riL !5.rLi j-j
LrriL 6-1.) ;l ;=JL 41.20;jr .:",L f jl ,,n -; tif ,ty 6ltr .rt. ,.r" 

y aiL y' d;rr
.jL- t.-1. r--.r.-r-.! r:-rljs ;it iV rr 611 4.r.r* :_r,c d J.ii J J^:.jj,_

t9jujlc-r.1 ,l,i,..r.rlj, 6lJ.:)S rlt ,t f'> \trl 2: _ryL.J'(;t ,.)r.,r..:u.i.rLi

r.,1-1-, ,5LrriL-. ' ,! J .!jL V$-tf*tr-l t-j L.aiL rL 4 c-L \y ,.r t-r._2.1,

r, o,r-.:.)lJ rll .gLrriL 3,;Li- )t_s u _f :f;L i;r: y. lj \..5L: .',r ,:,-L.,i
.L."J ,*^* ,\ &_ )r.) ,) '^:f;L 

.-;, y1 U yo c.,1lr- a-.,5

,_pt ,7;-L +J.,. r. t- oJ.-J U Ji dLJ;l LA.Jy ,.r J*:]iz,4i t ,,e J*
gr: (mJ d! ,JL..;--i '|_.{i istt* s * Jr, .:u; U c\.), .r5 ,.)r{; ;a
.r) J J-.rJ) t.+ \ . .,.J C-.*) olS jfL r.7;: Y. .5t,r -2r..r-.1 .rb.1lr!.5Lrr!L

jl .<-.. J.J g!12 rJr-,i .rJ-y ,5Lr.-)ji .c,iJ :lt !r-J,r-r. (:.eL (L:D) \y:\y 6.1e;

.cjL- r,l:l l! "St 
.- S ), S lrrr.r.rl-: .-Ug (-ii> ..,;tjjr .rJL-: jl d- L.dL

rJ.rf'e.11 ..r[i--l lr (r,) .---:..+ $) ;lt aJ:r!1 Jr. g trrrb u[b.j; r,_;1i

,l,Ro = Z l,n,) J-j,{, .fllr it L;u $-:.5!rr:,t;L .l: 1-t ., L e'* l,m" = | tj3,

(



J) jL,j er, 4T= ln R/r),.)--..; .-i- ..13r J* \-* .( : e) ;-:-z ;-t it 4t- it
,ru unJt | (GRR =L n) J5r!; .r.lL;u Lt : Or = h2/r) :- --,-.2 is.tJ 111

.t) :;.9ir,:lJ;;L .qJr l. (gLr .): (lP) 
\ j- o)tt t )t.) !.....,-, Carey (1993)

^--F j--_P )l -i-8, "gLrLr -st P)..iJJ,- J,l/ .tr)) rtt J* ^-.-tl;,

o.\-l J r."o, o JL:-l iL- .2.: ;(ib .glc.l: tz i-ili tJ u;SL,.--.:f .r .rUl.r

rfifl; -if .:ta-l t .cjrS 
1t+,1 

SAS 6.02 rlilf i jl .)ti:-l lr I ,,r:L; J,tS .,-q a;t
(gLrJ.r-,!/:.t4Lt 6!e.:b,,"il.l 4iSi irl.,ia curve Expert t.3 I Excel 2000

:ti u--:l l).F*
Lactinl [D(T) = e(er)- e(er'd'(r'd'r)/ar!

Lactirz [D(T) = st cr) - .{ nrz'a ' (r,. ' r) / ar) +I)]

Logan6 [D(T) = \r(e( 
er) - e(Pr'a-Cr,--n/ar)]

Loganlo [D(T) = a((l(l+ tecpr))'e({r* "D/ ^r))]

AT ..Jr-s ,51.r-'- q5L,: T* .T('C) .r-.r-l-,,1 .91,..:1: .r^!,; ir D(T) Lrrt lJ .r',t rr

5 c--1ti r,-lyL p ,t-2 Lt Flb Y ..r5 Fl.u. .51,.: -9 "t-i-,; r:.g 5L: -i)=l .r1,,

tt-* * l- 5 ,*l t9 fl1\.L s r;--a .t).1; ,5Lrc-li c s k .b.t Lt .S .:=,

tll-u- 5*-,lr r-:J,JU-i d!.SU, >-15\1 4-111" tt-rl -/-;l;-S ,gsl$t;y

Jelr,- tr;l ':[iil L ,F.* t dL; {5bJJ', jl 4 ,^ ,St^,..tr! (Rov er al, 2002)

)JJJ curve Expert 1.3 J Excal 2000 )\.llJ )l.r[i-l L 
rc.,:li5;L ilaf .: t' c'4.f

..r ;-j- , (SSR) Lr.IL +t-,. I e+2.. ;lJL r,'y' .91;b S 
")t 

.;-iJ ;lS t*V.,

..,r,-rJ .,t*;l J.r, ;r.r.,-L Jlf /., r, (R') ."rJ,-l.lJ.; or," ,-,r; )lri,

uL; ;.t27-J : J-r-- .,11 ;"-:.2 -*;., J-lrr i., L-r : Lr ;- rJ+l: .i-)J :-e

.rLi.:-l (.r..i-r ,-p ,P"r:+) rlf;L.+r) YV/o U \' ,r,!.r .u,b .2r v = a + bT

,-u ra j4-.t,lr-Y;t .l1 ,.,l .l-Jl; .5tr-,1 (j! JL.j .:,r- 0P) G-,],J'4. Jnst{ pcriod -\

*r !L-, !,-I-i L.:V Jta ftt njl )t &\-.t t,l*;rf / etJo), it 6 .c--t r)-r)'
(Gilbe.t?raL, 1976 ,jl Jii .tlutchison & Hogt, l9t4)

Y- lrast squares rcgr€ssion techniqu€s

f- Marqurrdt tcchltique

0



1l rrr:= .l L.i-tJr-J)-L;y:!b 5it-;t;Sa,t-: Ljy.,L,tJ;,,t J).iu
| -atb Je1\ eLl r.,-ila.,. .-.:.1 ,FV u:tli6b i,c!,JLr.JU-i Jr. j,l
.ri;t-,-"*Q 5 ;L;i ,s; 'r.f * r-:J ni jt ilt 6 c-t .7t,r .Lr ;,-t .-r.-: :rei

t ,J)y,t- ,^,t-i; cSlt -)j,t)lf a+)t {Siddiqui & Badow, 1973) ,y,; -Ep
jl orr:: .l L(D'>tt)]l.s-qs:eV.:*.,tLAu,. co*Ju J.ty,.11, Ss

.*-tJ 4t_, x2 ,1i5: +.

), .r,'..,'J..J-:.J.^Lt 6r.:_, !r) .!J, T .l"lJ ;rl .;: rDo=T(CT- [) rJrL, _l
jL... L- J--iJ sg!.r ,.|rl.rr. ,;U-i i tl.-Lrtd, (CT) ;-t5 

"91,.:1r 
urat i>y .S-- rg]1

(Hatchison & Hogg, 1984) .t.iLs. 6)jx,*
(Do=l/b) r--.:r Li s L-t lt*J, -L_-- ., , I y-rr :- ,r-5, j:,il jl _\

.(Campbel e, a/., 1974)

V ,J -rs-, otst )S ,Slr. uL; ;:*-f .:,;rb ;l ,.u1 .-t a ;i o)tf -t
J-J.:,r-. t)- y ,t .s: oll cj.,:-, dLj c_:.j .r-r^ ,jst. tr L* d-7. q,.:4-.1

(Rozaei, 1997;l Jii Jranipour er a/., 2003)

d,.-. J qJ
.r p..,Q,? r; Jj ;r ,j:* Etr tL dlJ ljY dt j rr, isl), t1j: i 3 E2

dl-.i .:j ,.-U,q, G:1 osst s iA l-;. r-i .rr:-..r Alr,iL* :.1_1,-.tU, ,15
)l J:y "11l.,-F.<lstl ljY .rLj .:-r, .c-l .Jt: dlJl (\) JJr'Jra amwdatinus

)4 tlS Grl- q.)r YV/o tSV>:: )stot/.U try 6rL r-.)r \. .5L.r )t ,)\Lt,t
Lr :51.t- ! .r{-rti ,}ra et L )l 4. ." 6,1, L). ) JJL l,) u:,-tit t .r.,s

.(l .21:yj ,t JrJ+) cjt jStS jS )rr $)
<-;1: YV/o .gL-.: .,1r I e t ,y ,t ,- J::1 )_,.tr.l*J3 .9t7 ljy nt.j J{i.5
tS,-iL- r+1: Yl 6L-r .t"tJ 4 ).sr\tot ,\lL.t/to .\/tV..,:,y r,:tJlL
J"et .llJ;L r-;r t. 6Lr , r.-t{ ; i;;\.g[rL: L r-LL -t, E: Lt;^t5 &!
:j,- -L-13 bo.1.1, ar,l jl s.5 rl.u ri.);L ,L_tJ ,J U Jtl ;-,;r y! .r".., Jr. ;-t;r

1



)V ')t, Ju) .F : j:-y, J-l-,, ;l 4 i ()s:.,".* ) Lt) Jt,).:,.r, ;.<.;t , -r Jr+
c-lJ 6L.l ;r Jr43, ;a ,, t B. amysdalim/s J\a ,t:' 6t, !! .l-r r .rr"-..r c5l.l

Trble t- Mean dcvelopmental timc (days) for cach nymphal instar and total time needed to rcach

adullhood for apterous B. amygdalinus fid pre reproduction timc at constant temperatures.

Temp.("C) lnstir I

I J- .rrt
lost!r 2 Inst!r 3

I J. ,ra
Instrr 4 Irrt r l- 4

-.lr!.t 5 . ,.r

Prc reproduction pcriod

t0

t5

20

25

2't.5

29

Mean

(+sE)

Mean

(rsE)

n

Meao

(jSE)

n

Meall

(isE)

Mcan

(rsE)

n

Mean

(tSE)

3.619a

0.236

53

2.63',7b

0.256

36

2.029d

0.057

45

1.683e

0.t29

59

t.469f

0.4t

39

0.355

26

469.7 |

5,252

0.0001

3.39a

0.378

50

2.212b

0.389

3l

1.985c

0.2t7

34

l.5l7e

0.428

54

1.448e

0.356

33

L75d

0.461

l5

166.07

5,2\ l

0.0001

3.457'.

0.501

4E

2.234b

0.333

28

L9lc

0.359

32

l.6d

0.305

4',7

1.407d

0.412

33

2.0'l9cb

0.486

t0

t44.81

5,192

0.000t

3.6t3a

0.488

47

2.689b

0.418

21

2.193c

0.457

30

L866d

0.432

3'7

1.539e

0.281

1','

2.369c

0.348

8

|6;15
5, 175

0.0001

14.035a

0.613

4',7

9.8r b

0.723

27

E.086c

0.5E8

30

6.508d

0.'t l4

5.839e

0.456

32

8.391c

0.609

8

908.38

5, 175

0.0001

l.0l3a

0.366

47

L loa

0.488

2'l

0.76b

0.262

30

0.958a

0.368

37

0.736b

0.31I

32

F
df
p

6.02

4, 168

0.0001

S;-r,r)-,-,5, .gl;lr d or- ,^ ,St^JJ.it. ,;tl: .gle,b ,t< iy)l u"ll ,
.J;-.:L.r, Jl).r!- u,9tI rlLi J.a.;r o Jk-l { y,5.2Vi }i jt r::'-

Mean followed by thc same letter within columns arc not significant (p > 0 05) bascd

on Dunca['s test
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JJr;.--. r-..:r5:.i.-1, L u-E 61,.111 et V-* t.rr.j J,-+ Y ;- r, j.l"Ji; I.1

.cjF.rl-p orLiil -:.,29r ,p t l*;: Lr g,l 3r or,i c-: r,6Lr.rlr

Lr ,,:r: ^\lt J (rr) r:J U-i cslt t : ,r^r;t ik-i TrtL :4Lr .5te'- rLt ga:.n-

,SlL)s_t - r*rr Jlja .(\ .21:;j .l J-;-t+) .t-: W G-) JLt- J-lr 1r L.r e .t.J.1

t iA l-;, r .r4-: U ljy jJr -r+J) ,Js ,lx ,, S D d;;- ir!. !r cslT 1j)

.r-.b;.t:+ ,-is-s sD'= T(CT-rr) rJ:L,. ,o:-.it J.;'-.) ,r* 6l.e,trs-s,s,.Ll

.(Y J.,.q) (p =0.9) .r,-r! ..reL.:. jrw 6 $S )t; ^-V, s2e,

Jr.J c- j-l 6ly Lr .1 -r-i.1 Lt a U.t:,tS ..i..i ;> ri Jr. ,tj'.-V
..,1-p .-1,- :ty ;'\.t Jtlr- o., o.Ll J a J p .J.r. .9bc-1,^ 7:U, .)J, Y-j{',

(,U) .JJ:il (AT) dl ,-,,, .r:-5 FlJ,- dl,) (Tm) G-) rl*,3r Jr. ;,1 .rjrs

tSu- 111i r- ,L t.ty nl )n ) t) L .bL;;l 3: 1.2 ..r-5 r5l.r-.gLr I .t-.iJ c.p

.G Jr.t+)

.r..1; ij g.t,: .r(:-13 .51, Lactin-2 .P * J.r, ,gLrr:,lrt -f J9-ta

B. anygdolim$ d ;oJt U

T.ble 3- Pararncters of nonlinear modcl of Lactin 2 for temperature-depcndent

developmental rates of lrnmature stages ofa anygdalinw
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Nymphrl stages

P T AT t R1

I

2

3

4

Il-Adult

0.328

0.319

0.321

0.328

0.128

29.578

29.925

29.54'1

29.559

29.585

3.044
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3.1l r4

3.0435

3.044
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o.3474
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U;S .i j., ,lJ;L r+J, \. J Yl .5trLr _2: ,i\ ,-ittLC 6t a- :,li i,tjr.
r S r- ,;S.)3! q .(Y -)rr; ,\ J:-\+) .Jl::.ib tJ (r,j) Al),!i, ;,;.:.1 e (,r...,-)r y\ )

r-".r \ L )l r:,5 tlS j!V.-)) YV/o U \ . .5Lr 1r t E \;; i uS),J-t), t-
.(l Jr.ra) r.r

(----? .r-X,rJ, e 6J-j; 6ltVl) yrLi. :,r-b.r-J; 9 6J.i2 6b7l.$
ujl: t"1; ij .rttl'j.. .AJ :lS +-1a., s.19. >lJ;V +.1> Y. .5Lr .2: A amygdalinus

.-i...13r J;J, Ja-j;..(Ro) Jr,{, ,J.Jl.- ir .r c.*-+ jr.tit .r^V, C/.r. i..,_..
,--..--.- r; (6RX) .)-:,*J; 

".tt,-U ii 
4On c-r,-2 or-i JtJ,r.rL_) c..,.r,. (f ,.J-j

(r J-r.r+) -r-: :r3i, rlJ;L r7.): y. .9L: J) (tp) s- .), ., )r)

:lJ;L .--;: Y..5L: Jr 8. amygdalinus *: ,j:,{i 5 6,t)1 6bVt.2L -t J1.s>
T.ble 4- Devefopmental and reproductive puameters of B. anygdalinus at 20"C

Ststistic* 16 IGTTTATTFRDTGRRT*R"-.

Days

Ip

t I .49

5.92

0.263

0.512

1.301

r.668

8.09

4.16

8.89

4.51

2.63

r.36

40.59 20.62

.J:..r jL.i- jU; tV rr;r 9 Jlc.:r-t.r-t-., ,-l-- 4 .Slr.? & : GRR -r+
t* - GRR and Ro have been calculated for one gcneration and are idcntical for any time

scale
r. r., Intrinsic rate of increasc; ), finitc rate of increase; Gt, meall gencration time;

TTA, time needed to reach adulthood: TTFR, time until first reproduction; DT, doubling timc;

c"-rt 6 i-,1 c.-...r! ! ,J; .::t ;t 4.r7 qgLr!! atr- .9t^Jl9 tSt: c) st*
>.rt- Jlj.+ Jt4i ..ni $-\ t Sl s.j)-" :rJr. ,-r^):tr ir st fiV s ,tJ,_s -;n-y
.>-iu- >-)t L\ \ a*+i J1u srLi 6 >f g )s V111*-e1J L.JIJ+9 d.>

r f,+ t{l-;. <- .J:Sr, .tJ-r ,.SrU c-..+ .l;jS c,.t )t e)- J'3),_!,J: r br-:
L-:.r .rtr, 't-J ,.:--: c---.,-r- ,g-16;L- I .i+t,i.; iL:..:t, j j,.li{^: r-jJ .- aliE



.....J lr 1..:-.: ti ; , l-+J i ,r-\ i ; 6 c-l ,fi. *+- r).' Vt .(xia et al., 1999)

;l ;)t 3 :1.rr, ;h;l't*-/j ,r+lr !r1,.! ajU.-i jl Jjj-t .5Lrl,.> 2r .:u.1, .r.r.r, :1.,,r l'U

.(Wang & Tsai, 2000) r-r, )J,- al{,, J.- a, lj J,l..!r. u:,-lil i J-J U, (J:"-lil t .jU-i ir,l

1r\Lt,L;l t,r r:-l;il L B. onygdalinus * J:st J-1r,. J:.<J d;1, lj) rrl,j c,-r,

.ait- -j.^lS :lJ;L q.1: YV/o r;-., ,51,) )t ), 6lA t rlJ;L e;-';r 'l' .91,r ..2:

l...i.,-"J) \V/0 ,l L: d.t..i riL;l .:.2.: J.r..r J-i.; a; ;nlil t l,r rll;il ;,,,-l .11-p.l,l-r

,j.aJ3.9lr- ljY.,L,j r,r- ir-lPt t r)) ai ,J-.6 irt rlt ;i ,,-l .2: r;..7r t{

,\ Jr-r-+) t--: f u-\; r^:r iJt - )l -J,lTJ,l t )y Allq . jJr o/A -:l J:u ,Flt

,-l,r ir- f g;J-i1 o-2-1: jl :-:.? .r.5 B. amygdolinus L af ,t* 6J-i-1 '-p: '(\ ..21:3 i

!5! J (Wang & Tsai,2000'1 A. spiraecota. a:-i dlJ, .J,-J. .J,,1 a,L:,. .(1 Jl.tz) tl J t,

.i.rlis (Hutchison A Hogg, 1984: Campbel et al., 1974) Acyt'tosiphum pisum (Hwis) tc);

;>U;l er L ;!l B anygdalinus j:* J:l.r f cr!..r .y1: r2 ,51 .*l '.t^:

l-.- t ltt.Jsl ;- ':r--.:'.2 .-19r .$3 g;lra j! r.19'D' )r- '.)t.rl;:: J9 c;l:

,-r1q 6 ut.;tc 1t.:.9t yltt e ti !-;+ LLIIL ttt/AA 'ttl\\ JIU-\'it + 6:a

;-l .(0./n D') .:--..:l: )q6-* )r-1-)t ! t-,,- ,.tE).,13r 
"p3 Allt ,;-

.rlf .Jiq- .e t-.-j-2 it\7 3r 6.t^11 &-)-)-y.t.r-, .,lJrii rl,t . <-t ;<-. .r-*

l)V B. amygdalinus s- ta jl.(wang & Tsai,2000) -u.il.,, r!l.,i;l !! .1-f r t .r
:lJlL q,: -Y/Al jt , dU-i f JJ c-l 

"l-:.:, 
;,.! 6L.r .q &.*; La 'u-.t jl c;rr: I

r:..ii 3 (Wang & Tsai, 2000) )lJ.f ;L r:-.1: YIf jL: .iE-i t ,{. spiraecola r':-i q .--r-

3 (Hutchison & Hoge; 1984) ,lrJ;L- e--a;r Y/VY ,;L.: iU--i I A pisun

,lrJrrL- c.7;: -./Y1 jt-r r;t- .i L Metopolophiun dirhodun (wlk\.:--: ;;f..J'

J,tt 6r-d\ 3-L,.r.UL-i 6l;l: (Wang& Tsai,2000 il oLi;,Zhou& Caner' 1992)

.r1l: rr- 6!.> .l: r"5 * ts

ir--+ lJr.-.=; r) 6JJJL-5.:,Li.i,i .l*---l Lt1 J.J.J1-.r;5,.9t s;.131.,

qJ, Li .,Ji .ri,..,1:^ [1/1 ,-r.)! ,ll;, J tlS irL Aa)tYlo ) \ '/1 '-r/\ ', =:ri 
I \fAl

,t r-. gi.t\,JK,l 1.. | 1 lf r, l*y' t J,Jj a. 6x- JL rr- 6!r;-5.1 d Ja,-lr-: ,,"1 t



lL+lAY/\\/lA 6uU.;rR amygdalinus .:..: .jLf,.j t-1, i:t c--.!l: ry;e ol.r;'.. j
5 S a 6un13-. hii 6 ebl;J: Ay/\t/tt g.)t; rr r.r-j, 6t ..:-: dti rrr ;J.,t .,r-:

ir-l r5 ..t: JrU,.--:lI t_r.,h-SJr.[ jl .Stl.ii 9 t t2 t,t J 1sp d)JJ> U LIS

..,15 L,* o*i dl-^{).c-l ,-L.5Ur,-f,l,i. r) dJ,( !,-l J.-; +t 7t ,t
1--$ J+ JL- .gLr4-L,i .r^S .J:- jl S y lu;U ,,Lt j:* ,F t S 16u,,;trq
..U .J-l uK rylj o,riLjL :lril .11 ,..,i,.t Jt{, .1r ted;S-.i ./rl .r"r: ,itr jl .r-l .g.-..

)-2, ) Sr-;ljjl a.-rt >tJ;V qy Yl r, Lr,:,-lil j.b ;t.ts,s jt),.tt s

.r:lL.du-i L'l or-: ,liri Ft , ,:>t" a,,-t J,-rJ ,F{y l, :'t.11 fj dtiu Flr,
c) 6lt ar: tr "-ts;..-+ ;-l .:-y r-.;;5 ,,1 ,517 (..r-5 rsh> 6L:) L:

3 (Wang & Tsai, 2000\ A. spiraecolo {-: ,(Ballou ?, a/.,1986) Rhopalosiphun nynpiae (L.)

fl,r.;- J-u G.o:a nLl J..- .t .r-.: urrt, (Hutchisoo & Hogg, t984) A. pisun cJ,

.Ylilf iYq/04 .r-; J +.,8. anygdatinus * L V \ u5:* *- 6ll\T*)..l5.gLr
* >lf ;:;L r>_2:Y.6Lry:.pi 1:;, 1.ti.:- : r, rtJ;L .>J) 11/01 J lq/oo

o\lf 5l; G!l- r-->2: Y0 .51--.r 1r L spiraecola oJ 611 u,+j1 * .J:-_: .to
r--1.- glrL 6Lr[L ,51 -,2: r:_.j .- ,- -- .-- ;tt .(Wang & Tsai, 2O0O) .- J .+r,
J-at )--,-l)l r.: .r,J ;L-l: L-iL. d]ri;s )r).> , it- $.]r?k JJ.) r, )J.r.+lj

;tr' .gbJl+ 6b t\f(f t \lAY ,5!r!rL rr )t,.t-4r r.- .i iJE-1U .|:ttr t.,k
r>)j \", ,l ,5 .', '., 6t.r;$1...sjLj U t,.-rtr )tj llJJe, ,9,*; \trt .1:6
trJL+ qr-r.) .i '-+ !rU---jr;l 6a- t d.+.1, ..!U .- r.r ;j):- ,ty'>lf ;iV
,r-fuf c-r e-l),., r;]rlj-. L, r^f<iuji eu,; ,*ir.t .rL r,.r,:1lir L.r:.r.Li
r-4.;r \"0/l \ c---:- e, L-r j:(;!, .t , tl l; ty ;t \t^y JL .;r r56Jr,r, .:l: dL:;

:lrsc,iL r.-1: fo/Y ..:'* 1L);Sf.,.t, rl:r, y\ l; \o jt \f^f JL .)r 1:lrflL
J.r^, .9L: ..:., J-(t, .-t ar5--..r-i;;r jl L^{,i sJS US Ut J,t )l ,r,.rr-.s
.r-_r, .r:-5 Fl.t.- dt r jl i)t ., rtr5;L r;1r r- U -r: r.:-t cJLrt oL_, _rr .r^6
Jl .--. u Jy Jr+* .r, ..r.: rlnl .5LJ5.1r(- t st *-;t .r5.; ;p: q (:lr,l J.r
Ja.-,., 6l-.r :l j e_\ e c.JU.i J-, .5t., !U:,t .Lr ,.!t;it Jry. ,-;ry J €i qj.ij
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.jJJ + r) .ri ;9l.ri I r)lq .r^6 3 q.;r \"0 J.' U t , u,ilil &i -ts.z, s:.)j .r.llJ,

>j,z1L t-s.,:"-l;-il ar-.t Lpt )l ,rl .Srr*!;s-,f 3t : ,F!.j 1tt *

.,2: .r.:--.1' ;-l ,]-c c'rt-y.,, 'r cili ,n) dS Jlr cgbJl# 1.9.r., J )\) 64a;-q

L .(Blackman & Eastop, 2000) c-"1 drtj;l !c-i^ Ae ,g,Vl$ ;* ., .3 .iLt-

,,g;yllS c,G.i; f t,l;b.l( 2r./.r I ;l:t .gbJ[ Lt, J d .-.-r-z 6:b )t)>
U \r-J L,.t; rr ,rU,- .5t Jq.i 6s: ,F t4 t:lJ;L r.'-r.: Y. U Y . .;:, .gLr L

c-t ;r-l ,S:j) r-bl ,5lr- r-rt+ 6 ,t-.-t,g .b r, -"r:5.,,51.t-'- 6vt UiJ )l E
ru3i 1r J1L r--:2 -1: .11 t3 c*l u-.4, J-b, jl .J:5 fl-t' .5Lr .s.--i s"lrl

:>t! .tlS ,zi t), r-tr ;bw 6;ltll
..rl-,- ,.St JU J, ,J-.:r r,.:- ,.rlsJr 3 bJt{ 6.t-t a ,* u.ib y)a- -\

,.iL ,r:-jJjt i--?.-+ .,ilj-rl J J+\:i-. sil' dU..;Jt \t, J. * J:j: u, -Y

dLrlt-.i C t--;:f ,g 2r .r:"l.l_.;t ,ilJil+, ,Ji-lil ;,-l 6le.1y.:,l,uLr .2: .(1.1.1J.

.r-,J-: c,t >tJ,l) r-: .-r^L-5 Al JL- .): c-l tf X: :t ttJ (,.5 d jt L dL,

.(,J:;;.-

,y1 Jllt s ;11\NL >lJ u;L r-;r Y' .5Lr ), B. amygdalinus lU. * t e Jp
,8. schvarzi 6Lrc-^: L r.--zti, .)r ri .t-i c-> r, :.r.e [ . /1 c,-]. tJ,l J) .J-:' "!Ji

J-J, .: .U-6 ;,r. J-..r .f )5 .e-l .t;-S ).. Jp 6\;b ,t. gossypii 5 A. spiraecolo

)l ;1 t A. spiraecola t B. schworEi.:--i .j[:l .--: \-* ,-y;rt! ;.j* (r.) ,.r;l! .r-:.1

.(oJr.t+) 4l-: 4r DtA. gossypii t)
.r-:r .JLj crr, Lr ,.!l;il Lr ,lJ;L r>.7r IV/0 U \ . ,,-l,r .rJr,u .,lr 6 Jl'- .,l:

,l; c.1-1: d!,j frJJ ,.r1.: clL-:: .r-5t5 J-i-1.2 r:--i ,5:t-);,- :;. yly .ti";,111* :
../v1 .\/'\ .\/. \ 

-i 
1-..t tl;,?l-,qr) Yv/6 J Yo .Y. .\ o ,\. 

"5L: 
2r ,rl:,.i.j;

.Jql-., 5-: rJ.-, j,u .(\ J-r-ru ) .:;tr: Lr.at , J;r) ri -r,,i c-> t )y , NL 9 ,1\\

.rrr-.,s J) L,r ,.!l;jl e f.-., ,J, jl J+ JJuj orj: oLl cJr, d,,lJ:J; J- o.e*:,,

.J--t i Terrant'chts evarrsi Bakcr & Pritcha tS ,g1-2 rlrJ,J:;L qJrY1 U Y\ ;-1,:

(Bonato, 1999) .:-l .Ju.:
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s = 0.0r666t80
r = 0.95J73014

-5.0 .1.2 2.5 6.a 10.2 la.o l7.t 21.6 23.a 29.2

Tcrtrp.r.turc (t)

.L-r _.11 .r-L: c')r4 | B. anygdotinus c- l! U 
"5.,,-ll 

,FV ,$, ir -l rbl
J.t-:...t--; C>;-.tlf jiv r;;: YV/O E \ , ,,Lr r:,1> 1: .rL; is.y- f .s:c--12 L;

.guc^i-j:t ,G;j.)lJ!r:.iL a-.2: Yl t! \. 3-L: o.l: Jr l-JS! ,J- j\lJ uh;ri
.-L::- r oiLi oJ^L:-

Fig. l- Developmental rate of nymphal and adult stage of B amygdalinus as a function

of temperalure. Straight lioe: linear regression at l0-27.5'C thermal rangc, Curvc: fitted

non-linear lactin-2 model at l0-29'C thermal rangc, Dotsi obscrved ratios.
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